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Analysis of Fungicide on the Peel Surface of
Imported Oranges (2)
—Identifying Substances by MS/MS Analysis—

User Benefits

@ Whether or not a target substance is present on the surface of the sample can be judged with only simple pretreatment.
@ The combination of DPiMS QT and LCMS -9050 can identify substances in a sample with a simple pre-treatment, taking
advantage of the high MS accuracy of the Q-TOF mass spectrometer and MS/MS analysis.

N Introduction

Due to the long transport time of agricultural products
imported to Japan from overseas, post-harvest pesticides are
applied after agricultural products are harvested to prevent
mold or decay during transport. However, Japan prohibits the
importation, use, or sale of foods with unapproved post-harvest
agricultural chemicals. Therefore, inspection technologies that
require only simple pretreatment and operating steps to
determine whether or not post-harvest pesticides were used are
expected to achieve shorter inspection times and result in
shorter overall transport times.

Application News 01-00411 “Analysis of Fungicide on the Peel
Surface of Imported Oranges (1)” describes using simple
operations with LCMS-9050 and DPiMS QT systems to detect
the fungicide enilconazole on the peel surface of imported
oranges. This article shows an example of analyzing the same
pretreated samples by MS/MS tandem mass spectrometry to
identify substances based on a comparison of fragment ions in
addition to accurate mass values obtained by MS analysis.

H Pretreatment and Measurement Conditions

The experiment determines whether enilconazole applied to
imported oranges (Fig. 1) can be detected using an LCMS-9050
liquid chromatograph mass spectrometer in combination with a
DPiMS QT (Fig. 2).

The orange peel was pretreated by the same steps as described
in Application News 01-00411 “Analysis of Fungicide on the Peel
Surface of Imported Oranges (1).”

Probe actuation parameter settings and the method settings for
MS and MS/MS analysis are indicated in Tables 1 and 2. Only the
positive mode was used for this analysis, however LCMS-9050
systems are also capable of high-speed switching between
positive and negative modes to flexibly analyze multiple types
of substances.

Table 1 Probe Actuation Parameters

Fig. 1 LCMS-9050 and DPiMS™ QT

B MS Analysis

Fig. 3 shows the results from MS analysis of a standard sample
and orange peel surface extraction. Enilconazole was detected
from both samples, with accurate mass within £1 ppm of
theoretical values ([M+H]*: m/z 297.0555). In addition, the
results also showed characteristic isotope distributions. Those
results alone provide highly accurate information indicating
that the substance is enilconazole.

Fig. 2 Enilconazole Structural Formula

Table 2 Analytical Conditions

lonization Position: -37 mm
lonization Stop Position: 160 msec
Sample Acquisition Position: -46.0 mm
Sample Acquisition Stop Time: 30 msec
Probe Speed: 300 mm/s
Probe Acceleration: 0.86 G

DL Temp.: 250°C
Heat Block Temp.: 50°C
+2.50 kV (ESI - positive mode)

m/z 50 to 1000 (MS)
m/z 50 to 350 (MS/ MS)

25.0 (MS/MS)

Measurement Time: 0.5 min

Interface Voltage:

Scan Range:

Collision Energy (CE):




B MS/MS Analysis H Conclusion

In this.expgriment, fragment ions were also compared'by MS/MS This application showed a combination of LCMS-9050 and
analysis. Fig 4 shows the results. from MS/MS analysis for egch DPiMS QT systems can be used to quickly and easily confirm the
sample that selected a precursor ion of m/z 297.0555 (theoretical presence/absence or identify target substances extracted from

mass of protonated form of enllc.on.azole). The. enilconazole sample surfaces. The technique described in this article can also
standard sample shows the characteristic fragment ion pattern as N
be used to analyze all sorts of other samples that can fit inside

Fig. 4-A Y. In the sample of the substances extracted from the . . .
orange peel surface, the result also shows characteristic fragment the folded plate, which can be expected to be useful in a wide

ion pattern that matches the standard sample results (Fig.4-B ¥). range of fields.
From these results, the substance detected at m/z 297.0555 from
the orange peel surface can be identified as the enilconazole.
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Fig. 3 MS Spectra
A: MS Spectrum of 0.5 ppm Enilconazole Standard Sample; B: MS Spectrum of Substance Extracted from Orange Peel Surface
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A: MS/MS Spectrum of 0.5 ppm Enilconazole Standard Sample; B: MS/MS Spectrum of Substance Extracted from Orange Peel Surface
Y :Fragment lons from Enilconazole
DPiMS is a trademark of Shimadzu Corporation or its affiliated companies in Japan and/or other countries.
01-00412-EN First Edition: Mar. 2023

Z For Research Use Only. Not for use in diagnostic procedures.
s H I M A D U This publication may contain references to products that are not available in your country. Please contact us to check the availability of these
products in your country.
The content of this publication shall not be reproduced, altered or sold for any commercial purpose without the written approval of Shimadzu.
See http://www.shimadzu.com/about/trademarks/index.html for details.
i 1 Third party trademarks and trade names may be used in this publication to refer to either the entities or their products/services, whether or not
Sh I madzu Corpo ratlo n they are used with trademark symbol “TM” or “®".
Shimadzu disclaims any proprietary interest in trademarks and trade names other than its own.
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, whetherdirect 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.

www.shimadzu.com/an/

© Shimadzu Corporation, 2023



> Please fill out the survey

Related Products some products may be updated to newer models.

= g

> LCMS-9030 > LCMS-9050 > DPIMS™ QT
Quadrupole Time-of-Flight Liquid Quadrupole Time-of-Flight Liquid Kit for Direct Probe lonization Mass
Chromatograph Mas:-- Chromatograph Mas:-- Spectrometer

Related Solutions

» Food and Beverages > Food Contamination

» Technical Service /

Support Inquiry 2 Other Inquiry

2 Price Inquiry 2 Product Inquiry


https://www.shimadzu.com/an/forms/questionnaire/index.html?apl_id=21451&from_apl=21451
https://www.shimadzu.com/an/system/redirect.html?prod_id=3146&apl_id=21451&from=apl
https://www.shimadzu.com/an/system/redirect.html?prod_id=3146&apl_id=21451&from=apl
https://www.shimadzu.com/an/system/redirect.html?prod_id=3146&apl_id=21451&from=apl
https://www.shimadzu.com/an/system/redirect.html?prod_id=3146&apl_id=21451&from=apl
https://www.shimadzu.com/an/system/redirect.html?prod_id=3146&apl_id=21451&from=apl
https://www.shimadzu.com/an/system/redirect.html?prod_id=4710&apl_id=21451&from=apl
https://www.shimadzu.com/an/system/redirect.html?prod_id=4710&apl_id=21451&from=apl
https://www.shimadzu.com/an/system/redirect.html?prod_id=4710&apl_id=21451&from=apl
https://www.shimadzu.com/an/system/redirect.html?prod_id=4710&apl_id=21451&from=apl
https://www.shimadzu.com/an/system/redirect.html?prod_id=4710&apl_id=21451&from=apl
https://www.shimadzu.com/an/system/redirect.html?prod_id=4631&apl_id=21451&from=apl
https://www.shimadzu.com/an/system/redirect.html?prod_id=4631&apl_id=21451&from=apl
https://www.shimadzu.com/an/system/redirect.html?prod_id=4631&apl_id=21451&from=apl
https://www.shimadzu.com/an/system/redirect.html?prod_id=4631&apl_id=21451&from=apl
https://www.shimadzu.com/an/system/redirect.html?prod_id=4631&apl_id=21451&from=apl
https://www.shimadzu.com/an/system/redirect.html?prod_id=4631&apl_id=21451&from=apl
https://www.shimadzu.com/an/system/redirect.html?prod_id=4631&apl_id=21451&from=apl
https://www.shimadzu.com/an/system/redirect.html?ind_id=2&apl_id=21451&from=apl
https://www.shimadzu.com/an/system/redirect.html?ind_id=139&apl_id=21451&from=apl
https://www.shimadzu.com/an/forms/price/index.html?page=webform_start&apl_id=21451&from=apl
https://www.shimadzu.com/an/forms/product/index.html?page=webform_start&apl_id=21451&from=apl
https://www.shimadzu.com/an/forms/technical-support/index.html?page=webform_start&apl_id=21451&from=apl
https://www.shimadzu.com/an/forms/technical-support/index.html?page=webform_start&apl_id=21451&from=apl
https://www.shimadzu.com/an/forms/other/index.html?page=webform_start&apl_id=21451&from=apl
http://www.tcpdf.org

