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Abstract

In recent years, the problem of pesticide residues in crops has
been raised on a number of occasions and concern about the
safety of food has increased. In order to respond to the increase
in the number of pesticides subject to inspection according to the
adoption of the Positive List system, the simultaneous analysis
of more than 300 constituents is required for GC/MS (Gas
Chromatography/Mass Spectrometry). However, it is difficult to
greatly increase the number of samples inspected, because a
pretreatment process of each sample is time consuming using
current analysis techniques. Therefore, in order to accelerate
the pretreatment process, we examined fast multiresidue
analysis method for the determination of pesticide residue in
crops, which combines reducing sample volume using a large
volume GC injection method, and re-concentrating the samples

by the solid phase extraction (reversed phase mode). As a result,

conventional procedures, such as liquid-liquid distribution by a
1)separatory funnel, and concentration process by an evaporator
etc., were able to be omitted. The pretreatment process time by
one person after fractioning was 15 minutes for one sample and
60 minutes for ten samples. Moreover, measurement by the
SCAN mode is employed because of the difficulty of setting the
ion set etc. in SIM (Selected lon Monitoring) mode for MS for an
increased number of pesticides to be measured.

We obtained an excellent result for examining and evaluating
many kinds of agricultural products.

Experiment
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SAIKA Technological method
Sample 10.0

Add 25 mL of acetonitrile
ogenize

r
Wash with acetonitrile 10 mL

Add water, make up to 50mL

Adjust filtrate to 50 mL

Take 1 mL of filtrate (Equivalent of 0.2g sample)

Solid phase C18 30 mg (purification)

1mL Acetonitrile:Water (80:20) Wash

A

utflow liquid
Dilute by adding 2mL water

HHS-20mg (Retention)

utflow liquid

Dilute by adding 20% saline solution 20mL
HBS-20mg (Second Retention)

Vacuum dry:3min

te
Add PEG300
Adjust eluate to 1mL with Acetone/Hexane(3:7)

GC/MS SCAN
25 ul injection (Large volume injection method)

GC/MS Conditions

PTV Injector LaviStoma (EMINET):Stomach-shaped insert
Injection Temp. 70 -120 /min-240 (3min)-50 /min-260 (20min)
Solvent Purge Time 15 sec.

Auto Injector Agilent 768350mL syringe

GC Agilent 6890N
Pre-column Deactivated silica capillary tube 0.32mmx0.3m
Column Inert Cap 5MS 0.25 mm i.d.x30 m, df 0.25mm

Column Oven Temp. 60 (3min)-20 /min-160 -7 /min-230 -2 /min-235 -

10 /min-310 (8min)
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Splitpurge Flow 50 mL/min(6min)-20mL/min
Splitless Time 4min
MS JMS-K9 (JEOL)
Detector Temp. 280
MS Method SCAN:50-450
REEE
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Large Volume Injection-Gas chromatography
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Conventional
Insert

we have developed new PTV
injector named “LVI-S200”
which has a unique
“stomach” shaped insert
inside as shown in Fig. 1. In
this injector, sample
F 3 introduced can stay as liquid

i in the insert. This unique
shape of the insert makes it
possible to carry out Large

Spiral Insert
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LVI M ethOd Analysis of even heat sensitive materials such as pesticide
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can be performed since the samples inside of the insert
can be transferred to the column at a lower temperature.

‘m%!l PV
lit Mode

Target compounds
are transferred to the
column at an elevated
temperature.

Split Mode

Matrix compounds
are eliminated from
the insert at further
elevated temperature.

Table Peak areas and the relative standard deviations (R.S.D., n=8)
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Fig. The relationship between the peak areas and injection volumes Fig. Chromatogram obtained by injecting 50 uL volume of n-alkanes in hexane

Injection volume; 25 L

Sample preparation

A\

*Removal substances
Plant constituent of lower polarity

Higher fatty acid esters
Chlorophyll

Pesticides

2
Trap non-polar impurities in the solid phase C18 X
mini column while pesticide flow through.

sample Spinach

Faty
Figher alchor

Non-using :C18-30
C18:30: 100%ACN

C18:30: 80%ACN

C18:30: 6750

C18.30: 0%AC

Fig. Total-ion chromatograms for sample extract before
No.1 and after purification with C18 : each solvents

HBS

Further dilute the outflow
liquid by saline solution and
then flow through the solid

1 Dilute samples by adding
small amount of water and
flow through the solid phase

Non-polar pesticide

phase HBS again

*Removal substances
Plant clunsllluem of high water

solubility
Saccharide
Water

Non-polar pesticides + Polar
pesticides

Trap pesticides in the solid phase HBS mini column
while non-polar impurities flow through.

*Removal substances
HBS —| Higher fatty acids
Colorants
PSA —»|

. Pesticides

During the elution from HBS mini column, trap
ionic impurities in the solid phase PSA mini
column while pest s flow through.

B. Retention by HBS. Initially, we diluted the outflow
liquid refined by HBS by adding water or saline solution,
and then re-concentrated the samples in HBS. Although
retention of polar pesticides was improved by raising the
dilution rate, the recovery rate decreased because non-
polar pesticides were adsorbed onto glass components,
etc. Thus, successful retention of polar pesticides in the
HBS was achieved by first retaining the non-polar
pesticides by the HBS at a lower dilution rate, further
diluting the outflow liquid at that time, and then flowing
the diluted outflow liquid through the HBS again.

Recoveries of Pesticides Added to Agricultural Products

Sample were spiked at 0.1 ng/g of each pesticides (313 compounds).
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