molecules

Advances in
Food Analysis

Edited by

Alessandra Gentili and Chiara Fanali
Printed Edition of the Special Issue Published in Molecules

7
www.mdpi.com/journal/molecules m\D\Py




Advances in Food Analysis

Topical Collection Editors

Alessandra Gentili
Chiara Fanali

MDPI e Basel e Beijing ¢ Wuhan e Barcelona e Belgrade



Topical Collection Editors

Alessandra Gentili Chiara Fanali
University of Rome Universita Campus Bio-Medico
Italy of Rome
Italy
Editorial Office
MDPI

St. Alban-Anlage 66
4052 Basel, Switzerland

This is a reprint of articles from the Topical Collection published online in the open access journal
Molecules (ISSN 1420-3049) from 2018 to 2019 (available at: https://www.mdpi.com/journal/

molecules/special_issues /food_analysis).

For citation purposes, cite each article independently as indicated on the article page online and as

indicated below:

LastName, A.A.; LastName, B.B.; LastName, C.C. Article Title. Journal Name Year, Article Number,
Page Range.

ISBN 978-3-03921-742-7 (Pbk)
ISBN 978-3-03921-743-4 (PDF)

© 2019 by the authors. Articles in this book are Open Access and distributed under the Creative
Commons Attribution (CC BY) license, which allows users to download, copy and build upon
published articles, as long as the author and publisher are properly credited, which ensures maximum
dissemination and a wider impact of our publications.

The book as a whole is distributed by MDPI under the terms and conditions of the Creative Commons
license CC BY-NC-ND.




Contents

About the Topical Collection Editors . . . . . ... ........... .. .. .. .. .. ..... ix
Preface to “Advances in Food Analysis” . . . ... ... ... ..... ... .. .. .. .. ... xi

Danilo Giusepponi, Fabiola Paoletti, Carolina Barola, Simone Moretti, Giorgio Saluti,
Federica Ianni, Roccaldo Sardella and Roberta Galarini

Transfer of a Multiclass Method for over 60 Antibiotics in Food from High Resolution to

Low Resolution Mass Spectrometry

Reprinted from: Molecules 2019, 24, 2935, doi:10.3390/molecules24162935 . . . . . . ... ... .. 1

Maykel Hernidndez-Mesa, David Ropartz, Ana M. Garcia-Camparia, Hélene Rogniaux, Gaud
Dervilly-Pinel and Bruno Le Bizec

Ion Mobility Spectrometry in Food Analysis: Principles, Current Applications and
Future Trends

Reprinted from: Molecules 2019, 24, 2706, doi:10.3390/molecules24152706 . . . . . . ... ... .. 21

Tianchen Ma, Haoan Zhao, Caiyun Liu, Min Zhu, Hui Gao, Ni Cheng and Wei Cao
Discrimination of Natural Mature Acacia Honey Based on Multi-Physicochemical Parameters
Combined with Chemometric Analysis

Reprinted from: Molecules 2019, 24, 2674, doi:10.3390/molecules24142674 . . . . . . ... ... .. 49

Lucia Marchetti, Federica Pellati, Stefania Benvenuti and Davide Bertelli
Use of 'H NMR to Detect the Percentage of Pure Fruit Juices in Blends
Reprinted from: Molecules 2019, 24, 2592, doi:10.3390/molecules24142592 . . . . . . ... ... .. 61

Laura Chronopoulou, Chiara Dal Bosco, Fabrizio Di Caprio, Letizia Prosini, Alessandra
Gentili, Francesca Pagnanelli and Cleofe Palocci

Extraction of Carotenoids and Fat-Soluble Vitamins from Tetradesmus Obliquus Microalgae:

An Optimized Approach by Using Supercritical CO,

Reprinted from: Molecules 2019, 24, 2581, doi:10.3390/molecules24142581 . . . . . ... ... ... 72

Chuan Chai, Xiaobing Cui, Chenxiao Shan, Sheng Yu, Xinzhi Wang and Hongmei Wen
Simultaneous Characterization and Quantification of Varied Ingredients from Sojae semen
praeparatum in Fermentation Using UFLC-TripleTOF MS

Reprinted from: Molecules 2019, 24, 1864, doi:10.3390/molecules24101864 . . . . . . ... ... .. 86

Bo Wang, Xing Xie, Xia Zhao, Kaizhou Xie, Zhixiang Diao, Genxi Zhang, Tao Zhang and
Guojun Dai

Development of an  Accelerated Solvent  Extraction-Ultra-Performance Liquid
Chromatography-Fluorescence Detection Method for Quantitative Analysis of Thiamphenicol,
Florfenicol and Florfenicol Amine in Poultry Eggs

Reprinted from: Molecules 2019, 24, 1830, doi:10.3390/molecules24091830 . . . . . . ... ... .. 104

Raluca Popescu, Roxana Elena Ionete, Oana Romina Botoran, Diana Costinel, Felicia Bucura,
Elisabeta Irina Geana, Yazan Falah Jadee "Alabedallat and Mihai Botu

'H-NMR Profiling and Carbon Isotope Discrimination as Tools for the Comparative
Assessment of Walnut (Juglans regia L.) Cultivars with Various Geographical and Genetic
Origins—A Preliminary Study

Reprinted from: Molecules 2019, 24, 1378, doi:10.3390/molecules24071378 . . . . . . .. ... ... 120



Wen Nie, Ke-zhou Cai, Yu-zhu Li, Shuo Zhang, Yu Wang, Jie Guo, Cong-gui Chen and
Bao-cai Xu

Small Molecular Weight Aldose (D-Glucose) and Basic Amino Acids (L-Lysine, L-Arginine)
Increase the Occurrence of PAHs in Grilled Pork Sausages

Reprinted from: Molecules 2018, 23, 3377, doi:10.3390/molecules23123377 . . . . . . .. ... ... 292

Junwen Wang, Dan Luo, Ming Liang, Ting Zhang, Xiquan Yin, Ying Zhang, Xiangliang Yang

and Wei Liu

Spectrum-Effect Relationships between High-Performance Liquid Chromatography (HPLC)
Fingerprints and the Antioxidant and Anti-Inflammatory Activities of Collagen Peptides

Reprinted from: Molecules 2018, 23, 3257, doi:10.3390/molecules23123257 . . . . . . ... ... .. 304

Yingbin Shen, Liyou Zheng, Jun Jin, Xiaojing Li, Junning Fu, Mingzhong Wang, Yifu Guan

and Xun Song

Phytochemical and Biological Characteristics of Mexican Chia Seed Oil

Reprinted from: Molecules 2018, 23, 3219, doi:10.3390/molecules23123219 . . . . . ... ... ... 321

Ana V. Gonzilez de Peredo, Mercedes Vazquez-Espinosa, Estrella Espada-Bellido, Ana
Jiménez-Cantizano, Marta Ferreiro-Gonzdilez, Antonio Amores-Arrocha, Miguel Palma,
Carmelo G. Barroso and Gerardo E Barbero

Development of New Analytical Microwave-Assisted Extraction Methods for Bioactive
Compounds from Myrtle (Myrtus communis L.)

Reprinted from: Molecules 2018, 23, 2992, doi:10.3390/molecules23112992 . . . . . . ... ... .. 337

Katarzyna Tyskiewicz, Roman Gieysztor, Marcin Konkol, Jan Szatas and Edward Réj

Essential Oils from Humulus Lupulus scCO, Extract by Hydrodistillation and
Microwave-Assisted Hydrodistillation

Reprinted from: Molecules 2018, 23, 2866, do0i:10.3390/molecules23112866 . . . . . . ... ... .. 353

Jian Jin, Jia Lao, Rongrong Zhou, Wei He, You Qin, Can Zhong, Jing Xie, Hao Liu, Dan Wan,
Shuihan Zhang and Yuhui Qin

Simultaneous Identification and Dynamic Analysis of Saccharides during Steam Processing of
Rhizomes of Polygonatum cyrtonema by HPLC-QTOF-MS/MS

Reprinted from: Molecules 2018, 23, 2855, doi:10.3390/molecules23112855 . . . . . . ... ... .. 363

Dario Donno, Maria Gabriella Mellano, Saandia Hassani, Marta De Biaggi, Isidoro
Riondato, Giovanni Gamba, Cristina Giacoma and Gabriele Loris Beccaro

Assessing Nutritional Traits and Phytochemical Composition of Artisan Jams Produced in
Comoros Islands: Using Indigenous Fruits with High Health-Impact as an Example of
Biodiversity Integration and Food Security in Rural Development

Reprinted from: Molecules 2018, 23, 2707, doi:10.3390/molecules23102707 . . . . . . ... ... .. 377

Julia Keller, Luisa Hantschke, Hajo Haase and Matthias Koch
Synthesis and Structural Identification of a Biaryl Ether-Linked Zearalenone Dimer
Reprinted from: Molecules 2018, 23, 2624, doi:10.3390/molecules23102624 . . . . . . ... ... .. 396

Jingheng Ning, Xin Luo, Min Wang, Jiaojiao Li, Donglin Liu, Hou Rong, Donger Chen and
Jianhui Wang

Ultrasensitive Electrochemical Sensor Based on Polyelectrolyte Composite Film Decorated
Glassy Carbon Electrode for Detection of Nitrite in Curing Food at Sub-Micromolar Level

Reprinted from: Molecules 2018, 23, 2580, doi:10.3390/molecules23102580 . . . . . . ... ... .. 401

Ivana Mitar, Ivica Ljubenkov, Nikolina Rohtek, Ante Prkic, Ivana Andeli¢ and Nenad Vuletic
The Content of Biogenic Amines in Croatian Wines of Different Geographical Origins
Reprinted from: Molecules 2018, 23, 2570, doi:10.3390/molecules23102570 . . . . . . ... ... .. 415

vii



About the Topical Collection Editors

Alessandra Gentili is Associate Professor of Analytical Chemistry at Sapienza Universita
di Roma, where she received her Master’s degree, Magna cum Laude, in Industrial Chemistry
and her PhD degree in Chemical Sciences. She is also Director of Sapienza’s Research Centre
HYDRO-ECO, which comprises four departments from the Faculties of Science and Engineering.
Her research activity essentially concerns the study of original analytical methodologies aimed
at solving problems in different areas of Chemistry, namely Clinical, Food, and Environmental
Chemistry. The themes of her research include the development of original extraction procedures
based on last-generation sorbent materials or neoteric solvents. The results of her research have
been published over 96 publications, including 86 papers in international peer-reviewed journals
and 10 chapters in international books. She is a member of the Editorial Board of Molecules (Section:
Analytical Chemistry), Current Analytical Chemistry, and Journal of Chromatography A (Advisory
Editorial Board).

Chiara Fanali is Associate Professor of Analytical Chemistry at Universita Campus Bio-Medico
of Rome (Italy), ResearchUunit of Food Science and Nutrition. In 2008, she received her PhD degree
in Biochemical Studies of Proteome at Catholic University of Rome (Italy). Since February 2010 she
has carried out her research at Universita Campus Bio-Medico of Rome. Her research interests
mainly concern the application of modern and innovative analytical techniques to the analysis
and characterization of food bioactive compounds as well as peptides and proteins in biological
fluids. The techniques employed in this research include high-performance liquid chromatography
(HPLC) and nanoliquid chromatography coupled to such mass spectrometers as ion trap (IT), single
quadrupole, and high-resolution linear ion trap Orbitrap and time of flight (TOF). Chiara Fanali is
co-author of more than 80 publications in international journals (ISI indexed), 5 book chapters as well
as proceedings in journals and contributions in national and international symposia. As of October

2019, there are 90 documents in Scopus database corresponding to 1728 citations and an h-index of 24.

ix



Preface to “Advances in Food Analysis”

The interest in innovative and advanced analytical techniques has been growing in recent years
due to the renewed necessity for analyzing complex matrices like foods. Knowing foods means being
able to elucidate their constituent composition as well as to control contamination and preserve them
from adulteration. Every single food is a very complex matrix whose chemical nature differs greatly
with regard to constituents (amino acids, polysaccharides, proteins, lipids, nucleic acids, sterols,
etc.) and concentrations, which can range from the micromole to femtomole scale. Besides the
importance of nutrient characterization, there is deep interest in the definition of food nutraceutical
properties. Another aspect of fundamental importance is the identification and quantification of
residues resulting from different processes such as cultivation, fermentation, release from packaging,
etc., in order to ensure high standards in quality assurance and process control. For all these reasons,
analytical chemistry related to food analysis is a rapidly growing research area. Constant efforts have
been devoted to developing more sensitive, fast, and cost-effective analytical methods to guarantee
the safety, quality, and traceability of foods in compliance with legislation and consumer demands.
Sample preparation is the first critical step of analysis, and innovative extraction techniques such as
supercritical fluid extraction (SFE), microwave-assisted extraction (MAE), subcritical water extraction
(SWE), QUEChERS (quick, easy, cheap, effective, rugged, and safe) methodology, ultrasound-assisted
extraction have also been applied to the extraction of food constituents. Physical techniques
employing powerful instrumentation—including spectroscopy, chromatography and electrophoresis,
biochemical analysis, and sensory analysis techniques—have replaced the old methods used at the
beginning of the 20th century. The advantages and drawbacks of each approach are always taken
into consideration. This Topical Collection provides readers with a good overview of the current
status and exciting developments in this field. It includes papers focused on modern analytical
instrumentation, new methods and their application to food science, as well as works on quality
control and safety, nutritional value, processing effects, storage, bioactivity, and so forth. We would
like to thank all contributors and colleagues who chose to publish their works here as well as the
reviewers who dedicated their time, effort, and expertise in evaluating the submissions and assuring
the high quality of the published work. We would also like to thank the publisher, MDPI, and the
editorial staff of the journal for their constant and professional support as well as for their invitation

to edit this Special Issue.

Alessandra Gentili, Chiara Fanali
Topical Collection Editors
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Abstract: Samples of white and red wines produced in two different wine-growing regions, coastal
(Dalmatia) and continental (Hrvatsko zagorje) of Croatia, were analysed for biogenic amines content.
Biogenic amines content was determined, and its concentration levels were associated with the
geographical origin of the wine. Due to its high sensitivity, HPLC method with ultraviolet detector
was used, including the derivatisation step with dansyl chloride. The method was applied to detect
and quantify 11 biogenic amines in 48 red and white wines. It was found that both Dalmatian red and
white wines are characterised by tryptamine (0.23-1.22 mg L™!), putrescine (0.41-7.5 mg L~!) and
ethanolamine (2.87-24.32 mg L!). White wines from the Hrvatsko zagorje region are characterised
by content of isopentylamine (0.31-1.47 mg L~'), putrescine (0.27-1.49 mg L~!) and ethanolamine
(3.80-17.96 mg L_l). In contrast to white wines from the Hrvatsko zagorje region, in the red wines,
all biogenic amines except ethylamine, were found and equally presented.

Keywords: Croatian wines; biogenic amines; HPLC; geographical origin

1. Introduction

Recently, there has been a great interest of scientists to find a way to control the global wine
market. There are numerous parameters determining the quality of the wine. These parameters can
be classified as chemical and sensory parameters. Wine is a beverage wherein the quality depends
on many factors, among which grape variety, origin, vintage, grape growing conditions, winemaking
practice and maturation process, physical conditions of production and way of storage, are the most
significant, and they also influence sensory characteristics. Over the past century, chemists have played
a significant role in the determination of wine chemical composition and its association with wine
flavour and sensory attributes. In the global wine market, wine identity (brand, type, vintage and
origin) is extremely important and all those characteristics are crucial for the determination of its price.
In the past century, chemists had developed powerful tools for detecting adulteration of wine, such as
the addition of water, glycerol, alcohol, dyes, sweeteners, flavour substances and a non-authorised
addition of sugar or acidity adjustment [1]. Therefore, in the last few years, there has been a great
interest from scientists as well as consumers and commercial wine producers, on the geographical
origin and authenticity of wines in terms of quality and price determination. In the 19th and early 20th
centuries, the focus was on detecting fraud, while more recently the emphasis has been on quantifying
trace compounds, especially those that may be related to a grape variety [2]. There is a large number
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