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Abstract : In this research paper, we are analyzing the hy-core of
Food technology Thomson Reuters Web of Science indexed papers of -
2015, using Bibliometric and Scientometric techniques in order to have
an overview about the main journals, institutions, authors, topics and
countries that mostly influence the Food technology research area
nowadays. This study confirmes that the main papers that currently
influence Food technology research are either new papers introducing
innovative techniques and findings or old papers that are mainly cited
because they are considered as fundamental in the field by the Food
technology research communities. This paper also proves the major
influence that prominent researchers have, along with specialized
nationwide research institutes, as well as journals with high impact
factors that publish papers about all the aspects of Food technology
research, or about general topics related to food analysis and processing,
such as of the United States specifically University of Massachusetts
Ambherst on Food technology research.

Keywords : Influential papers, Web of Science, Food technology,
Research Influences.

Résumé : Dans ce travail, nous avons analysé le hy-core des
documents indexés du Web of Science de Thomson Reuters sur la
technologie alimentaire pour l'année 2015 en utilisant des techniques
bibliométriques et scientométriques afin d’obtenir un aper¢u des
principales revues, institutions, auteurs, sujets et pays qui influencent ce
domaine de recherche. Il en ressort que les principaux articles qui
influencent actuellement la recherche en technologie alimentaire sont soit
de nouveaux articles définissant des techniques et des résultats innovants,
soit d'anciens articles principalement cités parce qu'ils sont considérés
comme fondamentaux par les communautés de recherche en technologie
alimentaire. Cette étude a également prouvé une influence actuelle
majeure des anciens chercheurs hautement cités, des instituts de
recherche spécialisés a 1'échelle nationale, des revues a fort impact qui
publient des articles sur tous les aspects de la recherche en technologies
alimentaires, des sujets généraux liés a 'analyse et a la transformation des
aliments, et la contribution des Etats-Unis en particulier 1'Université du
Massachusetts Amherst dans la recherche en technologie alimentaire.

Mots-clés : Articles influents, Web of Science, Technologie
alimentaire, Influences de la recherche.
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Introduction

Food Technology research is the one explicitly dealing with the
creation, adjustment or application of Chemical or Engineering
techniques to analyze, modify or generate food patterns (Moraru,
Panchapakesan, Huang, Takhistov, Sean, & Kokini, 2003). It has become
an important and influential field of research which can help ameliorate
quality and easiness in production of foods and reducing their costs
(Alston, Beddow, & Pardey, 2009; Fan & Pardey, 1997; Heaton, 2001;
Thompson & Scoones, 2009). That is why the first trials to assess the
output quality, the practical effect and the usefulness of food science and
technology research were not recent as there is a work that was written in
1948 about the issue (Fisher & Yates, 1949). Nowadays, Food
Technology Research Evaluation is still an ongoing research trend as
2.4% of the worldwide scientometric studies deal with Agricultural and
Food Science (Gao, 2015). In fact, more interest is given to the evaluation
of research productivity (Glianzel & Veugelers, 2006; Ravichandran &
Vijayakumar, 2015; Van Raan & Van Leeuwen, 2002) as well as the
theoretical and practical effect of Food Technology Research worldwide
and even by region (Alfaraz & Calvifio, 2004; Fan & Pardey, 1997,
Poornima, Surulinathi, Amsaveni, & Vijayaragavan, 2011) or by journal
(Gomathi, 2014; Vijay & Raghavan, 2007; Zan & Zan, 2014), to the
detection of the significant trends (Ravichandran & Vijayakumar, 2015),
to analyze the behavior of the editors of Food technology journals in
accepting papers for publication (Amat, 2007) and of the behavior of
Food technology researchers in citing papers (Braun, Glanzel, & Grupp,
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1995; Ravichandran & Vijayakumar, 2015), choosing topics (Eriksson,
1997) and establishing international or interdisciplinary research
collaborations (Liu, Guns, Wei, & Yin, 2013; Mazloumian, Helbing,
Lozano, Light, & Borner, 2013; Ponds, Van Oort, & Frenken, 2007; Van
Raan & Van Leeuwen, 2002; Vijay & Raghavan, 2007; Zhou, Zhong, &
Yu, 2013) and detection of Food technology research topics in need of
proliferation (Achanta & Okos, 1996; Calo-Mata, Arlindo, Boehme, de
Miguel, Pascoal, & Barros-Velazquez, 2008; Van Raan & Van Leeuwen,
2002). Such works use basic Bibliometric and Scientometric Analysis
methods as well as the analysis of word co-occurrence networks and
citation networks to give a detailed overview about food technology
research (Van Raan & Van Leeuwen, 2002; Zhou, Zhong, & Yu, 2013).

In the present study, we retrieve a list of the WoS papers that had
most influenced the ones published in the year of 2015 to give an
overview about the current situation and main influences of Food
Technology Research and to verify if the analysis of the metadata of the
yearly highly cited papers of a topic gives an idea about the individuals,
journals, institutions, topics, and countries that influence the most that
field with the same accuracy as the one of the analysis of the metadata of
all the papers about that field of interest.

Methods

Using Thomson Reuters Web of Science Database and Website
(Thomson Reuters, 2016), all the Literature about Food Science in all the
WosS collections (348838 scholarly publications having Food Science and
Technology as their research area in WoS database) is gathered and their
citation reports are exported as XLS files. The papers are then classified
according to their number of WoS received citations in 2015 using
Microsoft Office Excel 2007 (Microsoft Corporation, 2007) and the
works that are not related to food technology research are then manually
eliminated. The process of elimination of scholarly publications not
relevant for food technology research is mainly based on the screening of
the titles, abstracts and keywords of the initial Web of Science search
query results to find terms that are not linked to food technology such as
“nutrition” and “diet”.

Analyzing all the papers requires advanced computer definitions
including important computer memory and high CPU capacities (Grivel,
Polanco, & Kaplan, 1997). That is why the analysis has been limited to a
significant number of papers that can provide a broad outline of Food
technology field. So far, research fronts of a given research field, defined
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as the papers that have the best weights in the citation network of the
field, have been used to give an overview about that research area
(Bornmann & Marx, 2012). However, this method is not practical for a
huge number of papers as it requires the processing of the references of
all the set of analyzed publications before restricting the bibliometric
study to obtained research fronts. Nowadays, it has been proved that the
Hirsch core of a scientist (Cabrerizo, Alonso, Herrera-Viedma, &
Herrera, 2010; Glanzel, 2008; Hirsch, 2005) or a topic (Banks, 2006) can
reflect the characteristics of all the set of the papers from which it has
been derived because the papers of the Hirsch core are generally highly
cited and consequently they are very likely to be cited in the other works
of their original set. By definition, the Hirsch core of a set of publications
is the series of papers that have each received a number of citations
superior or equal to the h-index (Definition 1) of the original set of papers
(Glénzel, 2008; Hirsch 2005). Similarly, the hy-core (Definition 2) of a
set of papers can represent the current trends of that set of papers.

Definition 1: The h-index is defined as h such that h of the papers of
the original set have each received h citations or more and that the other
papers of the original set have each received h citations or less (Hirsch,
2005).

Definition 2: The hy-core is the set of papers having a number of
received citationsin year y that is superior or equal to the hy-index or the
yearly h-index (Definition 3) (Cabrerizo, Alonso, Herrera-Viedma, &
Herrera, 2010; Sidiropoulos, Katsaros, & Manolopoulos, 2007).

Definition 3: The yearly h-index is defined as h, such that h, of the
papers of the original set have each h, or more citations received in year
y and also the other papers of the original set have each h, or less
citations received in year y (Sidiropoulos, Katsaros, & Manolopoulos,
2007).

As the number of the received citations of these hy-core papers in a
given year y is significant and the number of papers issued in the same
year y for a topic is limited, the papers of the hy-core would be cited in
quite all the works of the year y and would consequently represent the
research trends and influences of the field of the initial set of papers in
the year y. The use of the hy-index as a threshold number of citations for
the papers to be considered is a better choice for our case as the
determination of the hy-index does not require the computation of the
overall number of citations received by all the analyzed set of papers or
of the number of the scholarly publications initially included in the
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assessed set by contrast to characteristic scores and scales (Bornmann,
Adam, & Fred, 2017).

Therefore, the hy-index of the WoS-indexed Food technology related
papers for the year 2015 has been calculated (Definition 3) after sorting
in descending order the assessed scholarly publications according to their
number of received citations in 2015. This can be easily done using
“Create Citation Report” button in Web of Science interface after
eliminating non-cited publications. As shown in Definition 2, the hy-core
papers are simply the papers that have the best number of received
citations in the year y and can be easily picked from the processed list
that was used for the computation of the hy-index without having to study
the citation distribution of the initially considered set. That is why the hy-
core of the Food Technology papers has been considered to study the
current influences in Food Chemistry research.

The data about each research paper including titles, authors, author
affiliations, journals, and years of publication have been retrieved using
Thomson Reuters Web of Science website as a plain text. To study the
influence of authors, countries, names, journals and papers in Food
technology research in 2015, Web of Science interface has been used to
retrieve the lists of the most published authors, countries, institutions and
journals in the set from the obtained plain text (Thomson Reuters, 2012).
Then, we will use VOSViewer to visualize the citation network and the
keyword co-occurrence network of the set of influential papers to further
understand food technology area. VOSViewer is a science mapping tool
that is used to visualize scholarly networks from network data, plain text
or APIs. These networks can be country-level, organization-level, source-
level, author-level, publication-level or keyword-level ones and can show
a variety of scientometric links: citation, co-citation, co-authorship, co-
occurrence, and bibliographic coupling (Van Eck & Waltman, 2010).
Created by Van Eck and Waltman in 2010 (Van Eck & Waltman, 2010),
the software has proved to be efficient in such retrievals in studying other
scientific fields such as Citizen Science (Kullenberg & Kasperowski,
2016), Science Education (Zohar & Barzilai, 2013), and Innovation
(Merigd, Cancino, Coronado, & Urbano, 2016). For the keyword co-
occurrence network, we will be based on WoS-generated keywords of the
influential works (Fig. 1, so-called KeyWords Plus) as this type of
metadata does not assign different names to similar concepts unlike
author keywords (Guo, Weingart, & Borner, 2011; Thomson Reuters,
2016) and significantly reflects the topics of publications with an
excellent accuracy just like titles and abstracts (Pollack & Adler, 2015;
Whittaker, 1989).



Scientometric study of Food Technology Research 97

Keywords

Author Keywords: Sustainability; Megaproject; Scier ics; Visualization

KeyWords Plus: MEGA CONSTRUCTION PROJECTS; PUBLIC-PRIVATE PARTHERSHIP; INFORMATION MODELING BIM; GORGES DAM PROJECT; POST-TRUTH
ERA; SOCIAL-RESPONSIBILITY; EMPIRICAL-ANALYSIS; GROWTH COALITION; COST OVERRUNS; ECO-CITIES

Fig. 1 : Sample keywords assigned to a publication on Web of Science

Results and Discussion

The obtained set of WoS influential papers about Food technology
research in 2015 involves 46 papers (Appendix A). All of them were
written in English and included in Web of Science Core Collection. This
language bias is explained by the lack of coverage of the scientfic
literature written in languages other than English in WoS databases
(Mongeon & Paul-Hus, 2016).

As shown in Fig. 2, most of the papers are unsurprisingly published
after 2006 and evocating new and breakthrough findings in Food
technology research. However, there are some papers that are still highly
cited in 2015 even if there are considerably old. This is mainly explained
by the fact that these papers, or rather Citation Classics, have added a
fundamental theory in the field of Food technology (Abt, 1998; Garfield,
1986).
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Fig. 2 : Repartition of the papers according to years of publication

In fact, these papers have even been references for some of the more
recent highly cited papers in 2015 as shown in Fig. 3. Examples of these
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papers are Piyasena (2003) and Gouin (2004). Such papers can remain
highly cited even after decades of their creation (Abt, 1998).
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Fig. 3 : Year-aware visualization of the citation network of the 46 influential
papers (Software : VOSViewer)

As the types of the 46 documents are retrieved, it is seen that 30 of
the papers are reviews (65.2%), 16 are articles (34.8%) and 7 are
proceedings papers that are published later in scholarly journals (15.2%).
This is mainly explained by the important tendency of the scientists to
cite the works of synthesis that review and evaluate the main research
works about Food Technology as they involve all the recent advances in
the field (Bornmann & Daniel, 2008; Case & Higgins, 2000).

With identification of the leading authors, it is clear that David
Julian McClements from University of Massachusetts Amherst (United
States) is the most influential author of the set with 4 publications
followed by Eric Andrew Decker from University of Massachusetts
Ambherst with 3 publications and Ibrahim M Banat from University of
Ulster (United Kingdom), Hannu Korhonen from MTT Agrifood
Research Finland (Finland) and Jochen Weiss from University of
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Massachusetts Amherst with 2 publications. This fact is confirmed when
calculating their h-indices using Google Scholar as it is seen that h>=55
proving that these scientists are in the main reference scientists in this
field of research. It is clear that the works of these scientists had even
ameliorated the influence of their institutions on the field as they are
among the eight best published institutions in the set of 46 papers as
shown in Bold in Table 1. The advantage of the University of
Massachusetts Amherst is mainly explained by the fruitful collaboration
between McClements, Decker and Weiss (McClements, Decker, Park, &
Weiss, 2009). In fact, it has been confirmed in many studies that multi-
authored papers can have more effect than papers written by a single
author mainly when all the collaborating authors are important scientists
(Hirsch, 2010; Oromaner, 1975; Tscharntke, Hochberg, Rand, Resh, &
Krauss, 2007; Van Hooydonk, 1997).

Table 1 : Repartition of the papers according to their issuing institutions

Institution Country Papers
University of Massachusetts United States 4
Ambherst
Consejo Superior de Spain 3
Investigaciones Cientificas CSIC
Agriculture Agri Food Canada Canada
Council of Scientific Industrial India
Research CSIR
Institut National de la Recherche France 2
Agronomique
Monash University Australia
MTT AgriFood Research Finland Finland
University of Ulster United Kingdom

Quite all the remaining institutions are national research institutes or
structure about Food technology as shown in Italics in Table 1 and this is
evident as such institutions are co-editing all the Food Technology papers
of the country they exist in (Picard, Darmon, & Pradoura, 1990).

When seeing the list of most published countries, it is clear that the
countries of the eight ranked institutions are featured as shown in Bold in
Table 2.
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Table 2 : Repartition of the papers according to their issuing countries

Country Papers
United States 11

Germany

Spain
United Kingdom
India

Australia

France

Ireland
Finland
Netherlands

Canada

NN W[ W[ W ||| |w

The existence of other countries in the ranking and by that their
influence in Food Technology research is mainly explained by the
existence of nationwide leading food science research institutes that
monitor and adjust the quality of Food technology research in these
countries (Lafferty, Commins, & Walsh, 1999; Picard, Darmon, &
Pradoura, 1990) or by the involvement of these countries in these
influential papers through international collaborations (Aksnes, 2003;
Zhou, Zhong, & Yu, 2013). In fact, both facts are common in the
publication of highly cited papers (Aksnes, 2003; Picard, Darmon, &
Pradoura, 1990). The existence of these countries can also be explained
by their history and weight in Food technology research. In fact, all the
countries showed in the Table are cited in previous studies as the most
productive and cited countries as well as the oldest ones in Food
technology research (Braun, Glinzel, & Grupp, 1995; Fisher & Yates,
1949; Scimago Lab, 2015; Surwase, Mohan, Kademani, & Bhanumurthy,
2014; Van Raan & Van Leeuwen, 2002).

As for the most influential journals in 2015, they are the main
specialized journals having an [F>=2.4 that publish original researches
contributing to the advancement of all aspects of Food Technology as
shown in Table 3. Journals like Meat Science that are contributing to a
particular aspect of Food technology do not exist even if they have
important Impact Factors (Thomson Reuters, 2015).



Scientometric study of Food Technology Research 101

Table 3 : Repartition of the papers according to their issuing journals

Journal Papers | 2014 Impact Factor
(Thomson Reuters,
2015)
TRENDS IN FOOD SCIENCE 6 4.651
AND TECHNOLOGY
INTERNATIONAL JOURNAL OF 4 3.082
FOOD MICROBIOLOGY
CRITICAL REVIEWS IN FOOD 3 5.176
SCIENCE AND NUTRITION
APPLIED MICROBIOLOGY AND 2 3.337
BIOTECHNOLOGY
FOOD CHEMISTRY 2 3.391
LWT FOOD SCIENCE AND 2 2416
TECHNOLOGY

This is evident because a research about Meat Technology can only
be used in researches about that particular field of Food technology.
However, general developments and amelioration of techniques in Food
technology can be used in all aspects of Food technology including Meat
Research (Bornmann & Daniel, 2008). This is confirmed when seeing the
“KeyWords Plus” keyword co-occurrence network of the 46 analyzed
publications as shown in Fig. 4. Effectively, the figure does not reveal
types of food and businesses such as “meat”, “milk” or “dairy”. Fig. 4
rather shows that the topics of the influential publications are general
ones with various applications: positive and negative effects of food-
borne bacteria and Enzymes on Food composition and health
metabolisms (e.g. lactic acid bacteria, Listeria monocytogenes, and 0157-
h7 Escherichia Coli), mechanisms of food interactions with gut bacteria
and other patterns (e.g. bioactive films), the use of the isolated molecules
behind positive food patterns such as the elimination of the harmful
bacteria effects and the amelioration of health benefits and taste, patterns
in foods (e.g. antioxidant activity, antimicrobial activity, and food
packaging), the development of engineering techniques to eliminate
harmful molecules or bacteria from food products and consequently to
ameliorate food patterns (e.g. ultrasound and accelerated solvent
acceleration), and the amelioration of the efficiency of traditional and old
techniques of food processing (e.g. in-water emulsions). This finding
seems to reproduce previous findings about the main topics of food
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technology research in many regions such as India (Poornima,
Surulinathi, Amsaveni, & Vijayaragavan, 2011) and Latin America
(Alfaraz & Calvino, 2004).
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Fig. 4 : “KeyWords Plus” Keyword co-occurrence network of the analyzed
scholarly publications (Software: VOSViewer, Node weight: Occurrences)

Conclusion

The present study provides a snapshot of bibliometric and
scientometric methods to examine the current influences of the research
driven by Food Technology specialists. Totally 46 documents have been
selected as the most pioneer ones. The institutions, journals, scientists,
topics and countries which were the main sources of influential
contributions have been recognized using bibliometric methods.
However, this research has been faced with some limitations which can
also provide future research for other scholars. Firstly, our method has
just been applied on WoS core collection dataset. The future research can
be applied on other well-known datasets such as Scopus. Also, secondly,
the future scholars can integrate Scopus and WoS databases to compare
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the results with current study. The obtained results of the paper will
especially be of interest to Food Technology research community how
research into Food Technology field is transforming and for food industry
professionals to figure out their international research outreaches, while it
is also worthwhile to mention that the methods that has been used in this
paper will be of attentiveness to the scientometric scholars.
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