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Differentiation of the isomers of A-alkylated cathinones by GC-EI-MS—MS and LC—PDA

Erina Kohyama ", Takao Chikumoto, Hiroyuki Tada’, Kiyoyuki Kitaichi™, Tadashi Horiuchi”,
and Tetsuro Ito™”

* Gifu Prefectural Research Institute for Health and Environmental Sciences
™ Gifu Pharmaceutical University

Analytical Sciences, 32, 831-837 (2016)

Synthetic compounds structurally derived from the mild stimulant 2-amino-1-phenyl-1-propanone, known as cathinone
derivatives, are one of the largest growing classes of synthetic designer drugs. The characterization of these drugs is complicated
by the structural diversity and similarity of compounds in the ever-growing cathinone family. This paper demonstrates the
successful application of gas chromatography—electron ionization-tandem mass spectrometry (GC-EF-MS-MS) and liquid
chromatography—photodiode array (LC-PDA) analysis to differentiate structurally similar derivatives including regioisomers of
cathinones. Product ion spectrometry of iminium ions allows for a univocal differentiation of the studied cathinones with the same
aminoalkyl moiety. Furthermore, the product ion spectrometry of acylium ions and ultraviolet spectra obtained by LC-PDA
enabled differentiation of regioisomers resulting from different substitution patterns on the aromatic ring. The validity of the
method was demonstrated by the analysis of N-alkylated ortho-, meta-, and para-alkylcathinones along with the scaffolds of
buphedrones and pentiophenones.

Analytical differentiation of quinolinyl— and isoquinolinyl—-substituted
1—(5—fluoropentyl)-1 Hindole—3—carboxylates: 5SF-PB—22 and its ten isomers

Erina Kohyama', Takao Chikumoto”, Hiroyuki Tada’, Kiyoyuki Kitaichi”~, and Tetsuro Ito™"

* Gifu Prefectural Research Institute for Health and Environmental Sciences
™ Gifu Pharmaceutical University

Forensic Toxicol., 35, 56-65 (2017)

This study is focused on the isomeric molecules that stem from minor modifications of 5F-PB-22. The analytical properties of
these molecules and methods of differentiation are reported. Scan mode analysis using gas chromatography—electron
ionization-mass spectrometry (GC-EI-MS) was performed using the authentic 5F-PB-22 standard, five regioisomeric quinolinyl
ester indoles, and five regioisomeric isoquinolinyl ester indoles. Because it was not possible to separate 5F-PB-22 from the
5-hydroxyquinoline isomer using GC and all analytes showed similar El mass spectra, liquid chromatography (LC)-tandem mass
spectrometry analysis was performed. Using LC, a successful separation of 5F-PB-22 from all isomers could be achieved. Based
on the electrospray ionization (ESI)-mass spectra, the protonated molecular ion at m/z 377.2 was selected as the precursor ion for
the regioisomeric and structural isomeric differentiation. Collision-induced dissociation provides relative intensity differences in
the product ions among the isomers, enabling mass spectrometric differentiation of the isomers.
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Development of a Method for Determination of Buckwheat Allergens Using Liquid Chromatography
with Tandem Mass Spectrometry

Hiroyuki Nagai
“Gifu Prefectural Research Institute for Health and Environmental Sciences
Journal of AOA C International, 100, 4, 1051-1057(2017)

An analysis technique using LC with tandem MS (MS/MS) has been developed for the determination of buckwheat proteins,
including major allergens. A protein solution extracted from buckwheat was reduced, alkylated, and digested by trypsin. Peptide
spectra were obtained using full-scan LC-MS/MS analysis, and peptide sequences were determined through a protein search.
Nine peptides of the 13S globulin seed storage protein and one peptide of a 16 kDa allergen were selected as the marker peptides,
and multiple reaction monitoring conditions were optimized. Using the conditions, different kinds of buckwheat noodles,
powders, and other food ingredients were analyzed. As a result, buckwheat samples present all the fragment peaks, whereas other
foods, including Sesamum indicum, wheat, and soybeans, are not detected at all. These findings indicate that LC-MS/MS analysis
may be applied to the detection of buckwheat food allergens.

Core housekeeping proteins useful for identification and classification of mycobacteria

Takuya Mizuno™"”, Tatsuya Natori’, Izumi Kanazawa, Ibrahim Eldesouky ™, Hajime Fukunaga™
and Takayuki Ezaki~

" Gifu University
“ Gifu Prefectural Research Institute for Health and Environmental Sciences
™ Kafrelsheikh University

Microbial Resources and Systematics, 32, 25-37(2016)

We generated and analyzed draft genomes for 42 Mycobacterium strains representing 30 different species to select core
housekeeping proteins (HKPs) that would be useful for differentiating among closely related Mycobacterium species. HKPs of
Mycobacterium tuberculosis H37Rv were selected as reference proteins, and values (designated diversity values) representing the
amino acid differences between these H37Rv HKPs and those of other individual Mycobacterium species were calculated for
each HKP. From seven NCBI protein categories, we analyzed the 107 proteins commonly found in all 30 Mycobacterium
species. We then selected the 12 most variable HKPs to construct a concatenated protein sequence (designated C12HKP). The
average C12HKP diversity value for these 30 Mycobacterium species was 22.50%. Phylogenetic trees constructed with either
C12HKP or C50RP (50 concatenated sequences from 50S and 30S ribosomal proteins) had reliable bootstrap values that were
higher than those of a 16S rRNA gene tree. Of the three entities (C12HKP, 16S rRNA gene, and C50RP), C12HKP exhibited the
greatest diversity. To differentiate among closely related species within the genus Mycobacterium, the C12HKP entity provided
the most powerful and discriminating dataset.
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Flavor Improvement of Buckwheat Honey by Treatment with Absorptive Material and
Ultrafiltration Membrane

Yuri Kashima’, Tomiaki Minatani~, Takuji Kawashima™ and Tadashi Nakamura

"Akitayahonten Co., Ltd.
 Gifu Prefectural Research Institute for Health and Environmental Sciences

Japanese Society for Food Science and Technology, 63, 455-463 (2016)

Buckwheat honey has high antioxidant activity among the different types of floral-source honeys, and is therefore consumed as
an anti-aging food. However, because of its characteristic odor and taste, known as malty flavor, it is not favored in the
marketplace. In reference to a previous report indicating that the malty flavor is mainly derived from 3-methylbutanal, we
attempted to remove aldehydes from buckwheat honey by treatment with adsorptive materials or ultrafiltration membrane. We
also evaluated the influence of storage on fluctuations in the malty flavor by organoleptic examination of buckwheat honey
preserved for 2~ 4 months at 20°C. As a result, the buckwheat honey treated with silica gel MIZUKASORB A showed improved
flavor compared to samples treated with other adsorptive materials. Although the UF membrane treatment was also effective, the
characteristic smell showed a tendency to recur during storage. In the silica gel treatment process, the amount of 3-methylbutanal
was reduced by 20 %, while the UF membrane treatment process showed a 96% reduction, the highest reduction rate among the
treatments. In the honey treated by UF membrane, pentanal increased during storage. For all samples, the total amount of
polyphenol showed no changes after treatment, and DPPH radical scavenging activity was increased during storage. Thus, the
functionality of buckwheat honey was maintained even after these treatments.
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