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Introduction

With the development of science and technology, a great mode is utilized for analysis of residual pesticides in

variety of pesticides have been used by more and more foods. The aim of this work was to develop and validate
peasants and scientists. Simultaneous analysis of the fast method of simultaneous analysis of 174
multi-residues such as hundreds of pesticides in pesticides in grape by GC-MS/MS in MRM acquisition
agricultural products has always been a challenge. Since mode. The samples were pretreated with the QUEChERS
the detection limits for many pesticides has fallen to 10 method, then subjected to GC-MS/MS. Each compound
ug/kg (10 ppb), more and more sophisticated analysis has 2 MRM transitions (primary for quantification,

tools are required. secondary for qualification), totally 348 transitions in 15
Due to its excellent sensitivity and selectivity, gas minutes. The established method is sensitive, repeatable
chromatography tandem mass spectrometry (GC-MS/MS) and reliable for simultaneous analysis of 174 pesticides in
with multiple reaction monitoring (MRM) acquisition grape samples.

Experimental

Sample pretreament

The samples were pretreated with QUEChERS method. Internal standard (heptachlor-endo-epoxide, 50 ng/mL) was used to
eliminate the matrix effect and achieve quantitative determination.

Weigh 10 g sample in 50mL centrifuge
[
Add 10mL ACN, homogenized for 1min

Add 8g mixture of NaCl
I
Shaking vigorously for 30s and centrifuge 5000rpm and 4°C for 5min

Transfer 6mL of upper ACN layer to 10mL tube with 40 mg PSA. 40 mg C18

Shaking vigorously for 30s , stand for 5 min, Transfer 4mL of upper ACN layer to 10mL tube

The extract was vaporized to near dryness ,add internal standard substance, dissolve in 2mL acetone

Analysis by GCMS-TQ8040

Figure 1 Schematic flow diagram of the sample preparation
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GC-MS/MS Analysis

The treated samples were analyzed in MRM mode using GC-MS/MS (GCMS-TQ8040, Shimadzu Corporation, Japan). The
MRM transitions and collision energies for each compound were acquired from the pesticides MRM database provided by
Shimadzu Corporation which contains 479 pesticides.

Analytical Conditions

GC-MS . GCMS-TQ8040

Column : Rxi-5 Sil ms, 30 m x 0.25 mm, 0.25 pm
GC

Injection port temperature : 250 °C

Temperature program 250 °C (1 min)-25 °C/min-125 °C-10 °C/min-300 °C (15 min)
Injection mode . splitless (1 min)

Injection volume S 1l

Linear velocity 1 47.2 cm/sec

MS

lon source temperature : 200 °C

Interface temperature : 250 °C

Measurement Mode - MRM

Loop Time : 0.3sec

Results and Discussion
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Figure 2 MRM chromatograms of pedimethalin, tetramethrin and deltamethrin spiked in grape sample (10 ng/mL)
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internal standard. The linear relation between peak

area ratio and concentration ratio of target and

The grape samples were prepared using the above

method, 174 pesticides were spiked in sample

internal standard substance were good from 10 ng/mL
to 1 pg/mL (r> > 0.99). The limits of detection (LODs) of

all the pesticides studied were 0.1 pg/kg. The average
recoveries were 70%-120% of target compounds and

the relative standard deviations (%RSD, n
than 10% in spiked levels at 5 pg/kg.

extraction (10 ng/mL). Spiked samples were analyzed in

MRM mode using GC-MS/MS. Fig.2 shows MRM

chromatograms for pedimethalin, Tetramethrin and
deltamethrin spiked in grape sample (10 ng/mL).

6) were less

In order to assess the method linearity, calibration

curves were constructed for 174 pesticides spiked in

epoxide as

endo-

, using heptachlor-

the sample matrix

[Ayaw-soydiwig
d0jyae)y
Jojyosidolg
|Aaw-sojop oL
ulnawsag
soydiojyouay
Jojipojady

ulpIv

oL aLUig
|AYFaw-soguAd oy
soydojoooualyy

~ apiuezAdold

qieajuydid
aupueclojyoeRIuag
uoppuajoyig
sojoms)
(sojuaqoady) auzeny
uoJnuouow
auzephingsal
uEpeEIYSS
soydwejuadolg
auizew|s

uesopIg

au|zeny
uBinyoqie)
aupzedo.g

sojwing

- uojgexolq

(auepu|) HOH-ewwed
sojupndngag
|Jueyyaushg
sojouoy
soydojooig
ujeinjjoid
auomwop
ae|E L
uouizi(q
T-aqiue ly
{sgojucmyawap
SjEolpa W0
uojawoiy)
auazoqu|np
HoH-eyde
daojns

e Jonyd
Jnxodoad
ujjeinjjuag
qiesnqousy
aujweAuayd|q
soudop|weyiay

Figure 3 Recovery of pesticides at 5 pg/kg spiked in grape samples
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Figure 4 Recovery of pesticides at 5 pg/kg spiked in grape samples
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Conclusions

e A fast method was developed for simultaneous analysis of 174 pesticides in grape by GC-MS/MS in MRM

acquisition mode.

* The established method is sensitive, repeatable and reliable for simultaneous analysis of the 174 pesticides in

grape samples.

G SHIMADZU

Shimadzu Corporation

www.shimadzu.com/an/

First Edition: March, 2015

For Research Use Only. Not for use in diagnostic procedures.

The content of this publication shall not be reproduced, altered or sold for any commercial purpose without the written approval of Shimadzu.
The information contained herein is provided to you "as is" without warranty of any kind including without limitation warranties as to its
accuracy or completeness. Shimadzu does not assume any responsibility or liability for any damage, whether direct or indirect, relating to the
use of this publication. This publication is based upon the information available to Shimadzu on or before the date of publication, and subject

to change without notice.
© Shimadzu Corporation, 2015



