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PREFACE

Dear Colleagues-Friends,

Welcome in Gent, either virtually or on-site, on KU Leuven’s local Technology Campus, to attend the
FOODSIM’2020 conference! Due to the COVID-19 pandemic, this year’s event has been a bit of a
challenge to organize, but we are very happy that we have been able to rise to that challenge and
are able to present an interesting scientific programme in print and online, be it at a later than
originally published date.

As a result of the large number of submitted papers, we were able to put together an extensive
programme covering a large number of topics in two volumes. The second volume you are reading
now covers work in progress and is designated as the Flash Presentations Volume while the first
volume covers state-of-the-art research in modeling and simulation for the food industry.

This year, FOODSIM is running in parallel with another EUROSIS event on our campus, called SCIFI-
IT’2020, (The 4t Science Fiction Prototyping Conference) looking at near future research in different
fields including nutrition. The organizers of both events expect significant synergies. FOODSIM’2020
participants can easily attend lectures or even full sessions from the parallel event, including
Workshops Sessions. As to FOODSIM’2020 itself, participants are treated to 3 FOODSIM Keynote
Lectures and 58 scientific presentations of which 48 are also available as a video presentation
(https://www.youtube.com/playlist?list=PL090j-L36 Xqg3iwXM MT8eeQPKHF2JOD2).

Fully embedded within the FOODSIM’2020 programme are the numerous presentations provided
by members of the EU-COST CA15118 FoodMC Action (Mathematical and Computer Science
Methods for Food Science and Industry) at the occasion of their Final Meeting, and by ESRs of the
H2020-MSCA-ITN-2018-813329 PROTECT European Training Network on PRedictive mOdelling Tools
to evaluate the Effects of Climate change on food safeTy.

Last but not least, both events share the Social Programme, with a conference dinner at the Foyer
of the Gent Theatre House to conclude the conference in (safe) style.

The FOODSIM programme has all ingredients needed to provide you with a rewarding experience at
the interface of science and “savoir vivre”. The organizers look forward to lively discussions and
hope to provide you with a forum for networking and intensified collaboration. Many thanks to all
involved in the organization and in the reviewing process!

/ e ////xm/%a/

Jan F.M. VAN IMPE, IPC Chair & Monika E. POLANSKA, OC Chair &
KU Leuven/BioTeC+ Research Division


https://www.youtube.com/playlist?list=PLo9oj-L36_Xq3iwXM_MT8eeQPKHF2JOD2
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Framework for Decision Support System (DSS) on the Influence of Climate
Change on Food Safety

Gopaiah Talari
Creme Global

Dublin 2, Ireland

Keywords

Web-based, Big data, Decision Support
System, food safety, climate change,
decision-makers.

Abstract

Decision Support Systems (DSS) are a
specific class of computerised information
system that supports stakeholders in making
use of modern data-driven approaches to
identify and solve problems, and to make
decisions.  The interactions  among
environmental factors, food contamination
and foodborne diseases are very complex,
dynamic and challenging to predict. Current
quality assurance tools are insufficient in
dealing with the emerging threat of climate
change in food safety. This work focuses on
the underlying architecture of web-based
technologies and major types of DSS are
reviewed. Also, with emphasis on the
integration of big data in Web-based DSS,
applications in the food industry, in
government and in regulatory agencies will
be discussed by incorporating predictive
models to assess the impact of climate change
on food safety.
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TOWARDS A CLIMATE CHANGE RESILIENT INDUSTRY: APPLICATION TO
DAIRY MANUFACTURING

Rodney J. Feliciano, Géraldine Boué, Jeanne-Marie Membré
Secalim UMR1014, INRA, ONIRIS
44307 Nantes, France

Jean-Christophe Augustin
Danone Food Safety Center
91767 Palaiseau, France

E-mail: rodney.feliciano@nantes-oniris.com

KEYWORDS
Climate change, dairy, quantitative risk assessment,
manufacturing, agriculture,

ABSTRACT

The objective of this study is to list the evidence of the effects
of climate change on microbial food safety in the dairy supply
chain and to present strategies that will limit this risk. Climate
change directly affects the microbial properties of raw milk
and indirectly through the induction of heat stress in lactating
cows. It is associated with changes in the physico-chemical
properties of raw milk. The effects of climate on the milk
supply chain, from the initial microbial load of raw milk,
vulnerability during transport, processing and up to the
distribution of milk, are presented. Next, it is suggested that
combating climate change requires changes and adaptation
strategies on the existing food safety management of the dairy
supply chain. The proposed strategies are changes in current
food safety management tools with, in particular, increased
use of quantitative microbial risk assessment and predictive
microbiology. Based on previous studies, avenues for
integrating climate factors into risk calculation models are
presented. The adoption of these strategies will be a step
towards a dairy industry that is resistant to climate change.

INTRODUCTION

The dairy industry is a particular sector that is vulnerable to
climate change. The dairy products are expected to have a
continued sustained demand for its wide-ranging products
because of its role in human nutrition and as among the most
traded goods in the world. Therefore, the aim was to present
the effects of climate change on the microbial food safety of
the dairy supply chain and suggest mitigation strategies to
limit the burden of climate change effects on the dairy sector.

RESULTS

Climate change effects: from raw milk and across the
dairy supply chain

Raw milk is the main ingredient of different dairy products. It
has been shown that the effects of weather and climate
variables directly influence the microbial ecology of raw milk.
Indirectly, climate influence this through the induction of heat
stress in cows. Heat stressed cows are susceptible to microbial
infection and as such have increased levels of pathogenic
microorganisms which negatively influence the microbial
content of raw milk (Akineden et al., 2001; Condoleo et al.,
2017).Climate change was also shown to influence the
different parts of the dairy supply chain during the occurrence

of hot conditions and extreme precipitation which might
disrupt the transportation of raw milk and distribution of dairy
products. The influence of climate change during processing
and post-processing is the additional microbial load prior to
processing while increase risk of recontamination in the
processed milk. These show the need to revisit the current
food safety management of dairy industry against the negative
effects of changes in climate.

Food safety management as a way to mitigate the effects
of climate change

The microbial food safety of dairy products is currently met
through food safety programs (Prerequisite programs and
HACCP), food safety metrics and quantitative microbial risk
assessment (QMRA). Given these possible effects, the
mitigation strategies necessary include both the revision of
food safety programs and use of quantitative tools (QMRA
and predictive microbiology). The proposed mitigation
strategies were namely, changes in the extant prerequisite
programs at the dairy farming stage to reduce microbial load,
incorporation of realtime data during transportation, increase
in the stringency of dairy product processing regimes. Use of
predictive microbiology tools at storage, distribution and
consumer practices of dairy products is necessary
recommended in order to fine tune the QMRA model which
covers the expanse of the dairy supply chain. Incorporation of
these is hoped to be a path towards a climate change resilient
dairy industry.
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Microbial Changes in Dairy Wastewater under Climatic Stress Conditions
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University of Malta KU Leuven University of Malta
MSD 2080, Malta Gent 9000, Belgium MSD 2080, Malta
KEYWORDS green fluorescent protein (eGFP) expressing E. coli
Climate change, dairy wastewater, fluorescence, BL21(DE3) pD454MBP-eGFP strain were selected
E.coli, predictive microbiology. for this study to determine the viability and survival
of the microorganisms. The E. coli pD454MBP-eGFP
ABSTRACT strain was already generated by using the plasmid
pAP1698-4 as the donor for the eGFP gene and the
Globally, the processing of milk and dairy products pD454-MBP as the recipient plasmid to produce
results in vast volumes of dairy processing effluents. pD454-MBP-eGFP plasmid. The eGFP is preferred
The wastewater is one of the primary effluents in the because of its ability to fluoresce. According to
dairy production chain. The most remarkable dairy preliminary plate counting techniques, the kinetics
wastewater is whey. Whey is composed of high growth of the WT E. coli and the E. coli pD454MBP-
nutrient compounds, such as protein and lactose, and ¢GFP result in variations in the length of the lag
it is commonly used as animal feed, fertiliser and as a phase and the growth rate. As future work, a
human supplement. Because of its high amount of live/death kinetic assay will be applied using a micro-
protein, it is also an excellent source for the growth plate reader in a spectrophotometer-fluorometer, with
of different bacterial contaminants. The high values controlled temperature and CO> conditions, thereby
of solids, chemical and biological oxygen demand in allowing assessment of the response to induced
the whey indicate its high pollution potential. environmental stress. The CO, is sufficiently soluble
Consequently, the continuous disposal of the whey on in water, which is partially dissociated to give HCOs’,
farms or fields may lead to health and ecosystem H" and COs*. Subsequently, a pH reduction is
crisis. On the other hand, climate change forecasts expected to play an essential role in the survival of
require new sustainable approaches in all sectors of the microorganisms. Moreover, the predicted increase
the dairy industry. Over the next century, the global in the CO; in the atmosphere is expected to contribute
level of carbon dioxide in the atmosphere is expected to genetic changes. The decrease in pH is modulated
to increase, resulting in rising temperature in some by the glutamate decarboxylase (GAD) system,
areas. Changes in the climate may increase the risk of which will be studied in order to understand bacterial
adverse effects on food safety and public health. This resistance and genetic changes. The GAD system and
research aims to characterise the predominant RNA polymerase sigma factor (RpoS) aides E. coli
infectious faecal strains, such as Escherichia coli survival in an acidic environment. The rpoS, gadA,
molecularly, and to assess their viability and gadB and gadC genes will be assessed to elaborate
resistance after successive exposure to different the molecular mechanism in response to changes in
levels of carbon dioxide (CO,), temperature and COs,. Collectively, the current research will assess all
substrates. Different substrates will be prepared using the environmental changes that may affect E. coli
two techniques in order to evaluate growth and survival in dairy waste.
survival of bacteria in dairy waste simulants. Firstly,
whey will be produced from low fat cow's milk by ACKNOWLEDGEMENTS

adding microbial, vegetable and animal rennet.
Hereafter, the amount of lactose in each whey sample
will be characterised by high-performance liquid
chromatography (HPLC). Secondly, whey simulants
will be produced by the addition of specific chemical
refined ingredients. Two E. coli strains, a wild-type
E. coli BL21(DE3) (WT E. coli) strain and enhanced

Funded under the European Union’s Horizon 2020
research and innovation programme under the Marie
Sktodowska-Curie grant agreement No. 813329

11


mailto:styliani.roufou@um.edu.mt

Feed-to-Food Chain Framework Model for the Risk Assessment of
Mycotoxins and the Context of Climate Change

Rhea Sanjiv Chhaya
Biosystems and Food Engineering,
Agriculture and Food Science Centre,
University College Dublin,
Belfield,

Dublin 4, Ireland

Keywords
Food chain, risk, climate change
Abstract

Mycotoxins are secondary metabolites produced by
fungi and moulds that grow on insect-damaged or
weather-damaged crops and plants. These
mycotoxins are carcinogenic, immune suppressors
and have been associated with stunted growth and
development among other health issues in humans
and animals. They also affect reproductivity in
animals. Contamination of food with mycotoxins
can occur at any point along the feed to food chain.
Mycotoxins ingested by animals may carry over
into animal by-products which may then be
consumed by humans, introducing a route for
exposure. The potential risk associated with
mycotoxins has been documented in risk
assessments. However, changing environments and
the complex interactions between the pathogen
and host with the environment has favoured an
increase in the occurrence of mycotoxigenic
fungi in Europe thereby increasing the risk
associated with it. There is also heightened concern
regarding the development of mycotoxins in animal
feed as a result of climate change pressures in
Europe. The present paper presents a risk
assessment framework for the evaluation of
mycotoxin risks to human health through the feed
to food chain with attention to potential climate
change influences on the different stages in
the feed production chain including pre-harvest,
storage and carry-over to animal products.
Developments in risk assessment in relation to
mycotoxins are reviewed in addition to highlighting
gaps and current trends.
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ABSTRACT

Thermophilic spore-forming bacteria are related to spoilage
of a wide range of non-refrigerated food products. These
food products are currently considered as microbiological
stable, since the minimum temperature for growth of
thermophilic bacilli is quite high. However, microbiological
stability is based on the current distribution and storage
conditions and it may be affected by any change in the
environmental conditions. An environmental disturbance,
such as temperature increase, is expected due to climate
change. Hence, the aim of the study was to assess the impact
of temperature increase as an effect of climate change on the
spoilage of non-refrigerated food products and to re-evaluate
their microbiological stability. For this, a model of
Geobacillus stearothermophilus growth as a function of
temperature, pH and water acivity is developed. The effect of
temperature on G. stearothermophilus growth has already
been studied and a growth model has already been developed
in our lab (Kakagianni et al., 2016). In this model, cardinal
temperature values, along with the maximum specific growth
rate of G. stearothermophilus ATCC 7953 were estimated.
This existing model is expanded by assessing the effect of
pH and water activity on G. stearothermophilus behavior. In
this work, pH values between 5.0 and 9.0 and water activity
values between 0.970 and 1.00 are studied. As it is expected,
both the pH and the water activity affect the growth of
G. stearotherophilus. For the validation purposes, different
non-refrigerated dairy food products, such as UHT milk,
almond, coconut and soya milk, are expected to be studied.
Therefore, this study is of a great importance since the
expanded model will allow for the assessment of the effect of
global warming on the microbiological stability of non-
refrigerated food products, under different temperature
scenarios.
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Abstract

The suitability of a light trap (from 1999 to 2018),
and  pheromone traps and  pheromone  +
phenylacetaldehyde (PAA) baited traps (from 2010 to
2012), in the monitoring of European corn borer,
Ostrinia nubilalis (Hubner), moth flights in Slovenian
hop gardens was studied. In 18 vyears light trap
collected a total of 13381 specimens (with an average
of 787 specimens per year), the number of O.
nubilalis varied from a minimum of 184 specimens
noted in 2014 to a maximum of 2060 specimens
collected during 2003. From 2010 to 2016, of the
5327 specimens captured, 3762 were males (70.62%)
and 1565 were females (29.38%). In general, during
the first annual fly of O. nubilalis the captured moths
increased after the third week of May, with a peak on 10
June; between the last week of June and the second
week of August, the second fly of O. nubilalis can be
observed with a peak during the last week of July; third
annual fly was revealed from last week of August to last
week of September with a peak of adults at the end of
August.
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Pheromone and pheromone + PAA traps (delta sticky
and wire mesh cone models) demonstrated low
suitability for capturing males and females of O.
nubilalis. According to our results, the indications by
light trap and pheromone and pheromone + PAA traps,
respectively, displayed a considerable asynchrony.
Average daily temperature and precipitation level
influenced the flight dynamics of O. nubilalis moths.
Field infestations of O. nubilalis in hop gardens can be
surveyed by counting egg masses on plants and
observing signs of early damages by first-instar larvae.
In that context monitoring of moth flights provides
valuable information; light traps should be preferred
when establishing the optimal timing for the control of
the O. nubilalis.
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ABSTRACT

In the present work, the distribution of phosphine gas in six metal silos with wheat
was modelled and compared with available distribution data from wireless
phosphine sensors. During the fumigation, a recirculation system was used to
improve the diffusion of phosphine in the grain. Three different Scenarios of the
recirculation system were used: a) Scenario 1:1) the recirculation system was used
for only 24 hours in at the beginning of the fumigation, b) Scenario 2:2) the
recirculation system was used for four consecutive days from the beginning of the
fumigation and c) Scenario 3:3) the recirculation system was used when the
concentration reached over 300ppm for approximately nine hours. In each silo,
sensors were placed to monitor the concentration of phosphine, along with vials
with phosphine-susceptible and -resistant insect populations. The insect species that
were used were Rhyzopertha dominica and Oryzaephilus surinamensis. A
Computational Fluid Dynamics (CFD) model was developed to forecast the
phosphine distribution in the grain bulk method was used for precision fumigation
by using phosphine sensors with using the OpenFoam software. Gas transport and
sorption effects of phosphine into the grain was were considered accounted through
in the CFD model. Simulation results were obtained for insect mortality as a
function of their exposure to phosphine gas. Comparing to sensor data, CFD-based
modelling was accurate in simulating and forecasting fumigation results and
provided good predictions on each location inside the fumigated areas. Moreover,
the fumigation applications resulted in complete control in all populations tested.
The recirculation system improved the distribution of phosphine in the fumigated
area. The most appropriate Scenario was Scenario 3, showing the least uneven
distribution in the treated silo in contrast with the other two. These results indicated
that CFD correlates well phosphine concentration with insect mortality and thus, a
methodology for precision fumigation can be further established.

INTRODUCTION

Phosphine (PH3) is the most widely used fumigant for grain pest control.

Leaks, sorption, poor monitoring may lead to unsuccessful fumigations.

Improper use leaves the grain susceptible to insects and leads to tolerant species.
In-depth knowledge of fumigant behavior through field experiments and computer
simulation.

MAIN PARTS

a. Treatment Description:
Six cylindrical metal silos
H=9.2m, D=9.8m

Time of treatment: June 2018
Athens, Greece

b. Data sampling:

Electrochemical PH; sensors
Wireless connectivity

Real-time data transfer to the cloud

¢. Simulation approach description
Based on Computational Fluid Dynamics (CFD) method
Airflow movements (porous media approach)
Heat transfer effects
PHs release rate depending on the formulation, temperature, and r.h.
Sorption rate of phosphine depending on the commodity
Incorporation of weather data (temperature, solar radiation, etc.)
» Insect mortality models (PH; concentration and exposure duration)
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Three different scenarios of recirculation system were applied:

Scenario 1: the recirculation system was running just for the initial 24 hours of
the fumigation. Scenario 2: the recirculation system was running for the initial
four consecutive days. Scenario 3: the recirculation system was running when
the concentration exceeded 300.
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Fig. 1. The three-dimensional model of the
cylindrical silo considered in this work. Dots

| 5 Fig. 2. Time variation of ambient conditions, from
show the locations of the four phosphine sensors.

up to down: solar radiation, temperature and wind
velocity.

Scenario 2 - Silo 11 Scenario 3 - Silo 6

South Bottom South Bottom

]
time [days]

Fig. 3. Phosphine concentration and insect mortality profiles at 3 time instances for Scenario 1 (left). On the

right, red color indicates zones with 99.9% insect mortality. Phosphine concentration (ppm) comparison of

sensor data (solid lines) vs. simulation predictions (dashed lines) at four locations inside silo 11 and 3, from
up to down: South Bottom, South Middle, North Middle and North Bottom.

CONCLUSIONS

a. Compare to sensor data, the simulation model can predict phosphine concentration
accurately. .

b. Model predictions on insect mortality agree with field trials

c. Complete control mortality was achieved for all tested populations.
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ABSTRACT

The European Cooperation in Science and Technology
(COST) is an intergovernmental initiative  for
European cooperation in scientific and technological
research. COST is first and foremost an instrument of
networking for initiating research collaborations across
Europe, in particular it encourages transnational
collaboration and new interdisciplinary  research
streams. FoodMC is a good example; since 2016 it
has provided opportunities to intermingle for scientists
from various areas of food science and computer science
field. A COST action typically counts around a hundred
or more occasional participants; the number of regular
participants is limited. It is difficult to keep track of all
these COST participants using tabular data and charts in a
way that could encourage the networking and the research
collaboration.

Network science has been proved particularly relevant for
analyzing social network, because it provides techniques to
visualize and to measure structural features of the relations
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amongst a corpus of individuals. Network science is also
used for building science maps of different components of
the research, research areas, experts, institution, grants... It
holds value for helping researchers or stakeholders to find
potential collaborators (Bdrner et al., 2012). Similarly,
information about the participants of a COST action form a
network that can be captured and visualized as a graph.

With this aim in mind, we designed a web application called
netviz4j to capture basic information about the participants
of a COST action as a graph database using Neo4j (see
figure). Information includes name of the participant, role in
the action e.g. member of the management committee, links
to a list of publications and to a personal website, affiliation
information and information regarding expertise. We strive
for using lists of terms in lieu of open fields to favor the co-
occurrence of information amongst the members. Important
information of the database can be displayed as a graph.
Each registered participant can access own profile to update
data via a personal account.

The running test case is a graph with information about 53
FoodMC members. The independent assessment of netviz4j
by 8 members of the FoodMC core group was clearly
positive with a score of 4 over 5 on average for general
assessment and for functionality.
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Information

Figure 1: Screenshot of the graph window of netviz4j. Here the node of a member of FoodMC is selected, the information related
to the node are displayed in a pop-up window (on the right). A toolbox window (bottom left) allows the user to search for a node
and to display only certain types of node.
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ABSTRACT

In this report we describe our system for monitoring of
honey bees. We give two examples of data analysis that
has been done based on data obtained using our device.
First we show how analysing the sound we are able to
detect missing state in the hive. Second example shows
application of video analysis for evaluating the strength
of bee colony via detecting the number of the spices
flying in and out form the hive.

INTRODUCTION

Modern IT technologies can efficiently support bee farm-
ing. They enable the beekeeper to provide important
information on a state of bee family in a non-invasive
manner, without directly interfering into the hive. In
this paper we present two applications how IT technolo-
gies can be useful in bee farming.

SYSTEM ARCHITECTURE

The architecture of our system is divided into two parts:
server and client located on the side of the embedded
system. At the server side we analyse transmitted data
and build bee colony models. The network of devices
installed in the apiary was made in a master-slave ar-
chitecture. The main task of this devices called endpoint
shown in Figure 1 is to collect measurements and trans-
fer them to the main device we call access point that is
responsible for transmitting data on a sever.

In the endpoint we setup following sensors:

e Humidity and temperature sensor (inside of the
hive)

e Humidity and temperature sensor (outside)
e Microphone (inside of the hive)

e Sunlight sensor (outside)

e Rain sensor (outside)

e Weight (under the hive)
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Figure 1: Endpoint device used for hive sensing

Additionally we place camera setup on raspberry pi that
monitor hive entrance.

DATA ANALYSIS

Based on acquired data we made predictive mode that
allows to detect presence of bee queen in the hive Ce-
jrowski et al. (2018). The experiment has been made as
follows:

e first we measure audio signals while the hive has
been in its normal state

e in the second step we remove the old queen from
the bee family

e after three days we put a new queen int the hive.

Audio recordings allow us to build predictive model that
allows to separate the data and indicate in which state
of the experiment we are. In Figure 2 we plot the data
from measurements before picking up the bee queen and
during empty hive. The support vector machines has
been used for calculating decision borders.



Figure 2: Projection of the audio recordings for old and
missing queen

One of the important factors while bee faring is rating
rating the strength of bee family. For that purpose we
use video analysis that allow us to count number of bees
flying in and out the hive. In picture 3 we show results
of application of deep neural network for detection of
bees on video images Dembski and Szymanski (2019).

Figure 3: Results of bees detector
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ABSTRACT

Total quality management (TQM) system requires
organization-wide transformation from simple short-term
quality control based system to a long-term strategy based
system that has impacts to all aspects of company’s
operations. By implementing TQM, company goes through a
systematic organizational change which requires holistic inte-
gration of continuous improvement practices into all
company’s operations. To ensure organizational change and
the competitive advantages, TQM is implemented, monitored
and assessed through critical success factors (CSFs). In this
way multidimensionality and ambiguity of some parts of the
TOM system is reduced and gives managers a systematic
approach to implementing TQM. The paper addresses the
problem using fuzzy modelling of the CFS, the level of their
implementation and its impact on organizational perfor-
mances (OP), measured by perceived quality, operational and
financial performance. Fuzzy modelling was applied to CFS
for beverages industry and it gives an objective and easy to
understand model.

INTRODUCTION

Literature review identified a gap in research dealing with the
fuzzy modelling for the assesment of the food industry QM
systems based on the evaluation of the CFS implementation
level. In our pilot research we have addressed the problem
using the PLS regression that provided adequate results. The
approach is not capable to model nonlinear dependences,
what could be successfully solved by embedding fuzzy
model (Bang et al. 2002), based on our experience in
employing FIS for the software quality evaluation (Avdagic
et al. 2008) and successful solutions in other food industry
domains (Djekic et al. 2018) .

DEFINING INPUTS AND FUZZY MODEL OF INPUTS
Critical success factors (CSFs) selected for monitoring and
assesmnet of the TQM are defined, and subsequently their
fuzzy model is presented in table 1. Comparison of the
quality of products against the quality of domestic and
foreign competitors represents the attitude of managers on
quality of their products. Inventory Turnover shows how
many times inventory has been sold and replaced. Account
Receivable Turnover represents ratio of annual sales and
average account receivables. Operational Profit Margin
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shows manufacturing process efficiency and is considered
key performance indicator for evaluation of the QMS. Return
on Assets shows a percentage of profit company makes in
relation to the overall resources.

Table 1: Fuzzy model — input variables

CFS Fuzzy Linguistic Values Fuzzy
Variable Variable
Domain
Comparison disagree, neutral, agree 1-7
Local
Comparison disagree, neutral, agree 1-7
Foreign
Inventory not efficient, 1-5000
Turnover efficient,
not efficient
Account not efficient, 1-5000
receivable efficient,
turnover not efficient
Operational low, medium, high 1-100%
Profit Margin
ROA low, medium, high 1-10%
CONCLUSION

Fuzzy modelling was applied to the CFS for beverages
industry and it gives an objective and easy to undesrtand
model enabling assessment of the TQM implementation
without limitation to linear depndences between variables.
This approached is used to define a clear path to organiza-
tional change needed in order to assure sustainable perfor-
mances and competitive advantages.
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ABSTRACT

It was suggested to use non-amylose type of wheat (waxy
wheat) and different flour products of grain and cereal
crops processing, including by-products, for the nutrient-
enriched pastry products development. The types of flour
products were determined for the effective usage of
suggested raw-materials based on the pastry production
process modeling and technological properties of
ingredients - waxy wheat flour (WWF) of Ukrainian
breeding (specie Sofiika) and products of processing
cereals and grain. The waxy wheat flour was suggested to
use for the gingerbread's and yeast-based cake's
reformulation; non-baking types of flour, including
gluten-free - for the production of sponge cakes.
Technological solutions and parameters have been
developed for intensification of yeast semi-finished
products fermentation process, quality stabilization of
final products. The obtained results lead to the
improvement of technologies, to reduction of the
technological process duration, to the sustainable quality
formation of elaborated samples without synthetic
additives usage during their storage.

INTRODUCTION

The regular consumption of pastry indicates their stable
presence in the daily diet of the modern consumers
(Albuguerque 2017). In terms of public raising awareness
of the healthy diet benefits and increasing the people’s
preferences for nutrient-enriched food products the
expanding of such products assortment, developing
original recipes and modeling of technological
parameters for flour products sustainably quality
providing are actual. Therefore, the aim of the study was
to improve the nutritional value and provide the
sustainable quality of pastry during storage by food
system reformulation and technological parameters
modeling. The yeast-based cake’s dough fermentation
process, quality and sensory characteristics, nutritional
value of the final products were evaluated.

MAIN PART
It was obtained that the adding of 60% WWF at the stage

of cake's dough mixing due to the incensement of the
carbon dioxide production provides the technological
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process reduction by 30 ... 50 min. The samples with non-
amylose wheat flour were characterized with higher
porosity and specific volume of products by 11%
compared with control. Based on the optimization of the
recipe composition and technological parameters of the
gingerbread’s production it was suggested to reduce the
sugar syrup temperature from 68°C (common
technology) till 62°C at 22 % dough moisture content for
the samples based on WWEF. Elaborated products were
characterized with higher porosity and reduction of the
density compared with control samples. The recipe of the
gluten-free sponge cake based on a mixture of millet
flour (60%), corn (30%) and rice flour (10%) was
optimized. Gluten-free samples were characterized with
the better quality (specific volume, sensory evaluation,
baking loss) compared with control. The use of waxy
wheat flour and by-products of grain and cereal crops
processing, due to their lower starch gelatinization
temperature and higher level of starch granules damage
(Sarka and Dvoragek 2017), leads to the slowing down
the staling process of final products.

CONCLUSION

Based on theoretical and experimental studies the
expediency of WWEF, products of cereals and grain
processing usage for the gingerbread, yeast-based cake
and sponge cakes production was shown. The
technological solutions for their usage in the pastry
production for improving and stabilizing their quality,
expanding the assortment of products with high
nutritional value were suggested.
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ABSTRACT

A mathematical model that describes the extraction process
by means of supercritical carbon dioxide (SC-CO,) was
developed to simulate the operation of one or several
extraction units. The process simulation facilitates the
optimal process management. From a literature review,
different models were considered in the study. According to
the selection criteria of the applied model (model solution,
model goodness, number of parameters, and usefulness for
scaling-up), the BIC (broken and intact cell) model was
selected. BIC model has three parameters to fit: (i) the
concentration (Xo) (mass of soluble solid/mass of not soluble
solid) above which the extraction takes place from broken
cells; when the concentration decreases to this value, the
extraction of the difficult-to-reach solute from intact cells
begins; (ii) the mass transfer coefficient in the fluid phase;
(iii)  the mass transfer coefficient in the solid phase.
Physicochemical properties of the raw material to be
extracted were analyzed according to the information needed
for the selected model. A ground plant material with an
initial lipid content of 7.8% was used for the experiments. To
fit and validate the model, several extractions were carried
out in a supercritical fluid pilot plant, taking into account two
different initial conditions: (i) the extraction carried out
during the pressurization was neglected. Thus, when the
extraction begins the solute concentration in the solvent is 0,
and the concentration in the plant raw material (Xo) (mass of
soluble solid/mass of not soluble solid) is not saturated; (ii)
the extraction during the pressurization was not neglected,
and it was considered that at the end of the pressurization the
solvent is saturated with solute. The data considered for all
simulations were bed diameter (0.15 m), CO; flow (60 kg/h),
initial concentration (xo) (0.0823), average particle diameter
(1.127 mm), solid density (1.244 g/mL), porosity (0.626) and
solid volumetric fraction (1.99e3 m™). To fit and solve the
mathematical model and to simulate the extraction processes,
several functions were developed using the Matlab software.
The model fit was carried out satisfactorily, with a relative
error not exceeding 5%. The temperature had a direct effect
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on extraction performance since in the extraction at higher
temperature, a greater percentage of lipid extract was
obtained. A lower pressure allowed to reach a higher
extraction yield, but in turn, slowed the extraction process,
causing that, to reach the extraction zone of the difficult-to-
reach solute, more solvent must be used than at higher
pressures. Finally, increasing the bed height allows more
extract to be obtained in less time and with a lower cost of
raw materials, which would be beneficial for the extraction
process. This bed height increase could be achieved by
adding extractors serially.
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ABSTRACT

In order to improve productivity, satisfy consumers’
demands and comply with regulations, food companies must
maximize the quality of their products, minimizing energy
consumption and environmental impact. Consequently, there
is a need to seek for tools that facilitate decision-making,
optimizing the use of available resources.

The pasteurization process of liquid foods has an essential
importance in the food industry and, adapted to a wide range
of products in most industries, plate heat exchangers are a
compact and efficient solution. To optimize the
pasteurization process, it is necessary to model the process
and to specify the objective pursued. In this regard, in the
present work, a mathematical model was developed to
calculate the food temperature evolution inside a plate heat
exchanger, and two optimization problems were formulated
for Andalusian gazpacho. In the first one, the objective was
to minimize the effect of the heat treatment on the quality of
the product, characterized by the content of vitamin C,
ensuring the lethality on the target enzyme with the highest
heat resistance (pectinmethylesterase) and on the
microorganisms capable of altering the product during
storage, being the Saccharomyces cerevisiae the highest heat
resistant. In the second problem, the objective was to
minimize the energy consumption, ensuring the lethality of
enzymes and microorganisms; in this case, the effect on
product quality was neglected. A laboratory pasteurization
equipment, whit steam as heating medium, was used to
validate the model and the results obtained solving the
optimization problems for the pasteurization of Andalusian
gazpacho. The results of the optimization problems obtained
were a time-temperature combination of 12.85 s and 89.51
% C in the maintenance tube, for the first problem, and 45.81
s and 85.34° C, for the second one. Previously to the
optimization of the Andalusian gazpacho pasteurization
process, the most important quality parameters of gazpacho
were determined, and the effect of heat treatment was
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analyzed; these parameters were pH, total soluble solids,
vitamin C, antioxidant capacity, color and viscosity. The
comparative study was carried out for four time-temperature
combinations (75° C, 80° C, 85° C and 90° C), time varied
from one to another to achieve an identical lethality value on
the target enzyme (F95 = 3.98s). Thus, it was found that the
treatments performed at 80° C and 85° C, were those that
generated less damage on the raw product. The differences
between the treatments were observed in viscosity, color,
antioxidant capacity and vitamin C; parameters for which
significant (p<0.05) differences were found between the
untreated product and the treated ones. For the total soluble
solids and the pH, no effect was observed due to the
treatments.
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Abstract

Creation of desirable cake texture directly
related to batter rheology. Although many
food processes are occurring in nonlinear
regime, rheological properties of many

food systems are analyzed in linear
mechanical regime. So, traditional
rheological analysis are inefficient to

determine nonlinear rheological properties
of batter. In this study, Large Amplitude
Oscillatory Shear (LAOS) method was
used to determine the viscoelastic
properties of different gluten free batter
samples.

Introduction

In this study, the influence of addition
different dietary fiber (orange) level
(0/100, 4/100, 8/100, 12/100, 16/100) on
rheological properties of gluten free cake
batter were determined. Large amplitude
oscillatory tests were carried out 0.01-
300% strain range at constant frequency
(10 rad/s) by using parallel plate with a gap
height of 1 mm. During the tests, elastic-
viscous modulus, phase angles, dynamic
viscosity, Chebysev coefficients and
Lissajous figures data were collected. In
addition, physical, chemical properties and
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quality parameters of gluten free cakes
were determined.

Results

The results showed that storage (G') and
loss (G™) moduli values increased with an
increase in dietary fiber level. Lissajous
figures and phase angles results showed
that increasing strain caused turning the
dominant behavior from elastic to viscous.
According Chebysev coefficient intensity
values, elastic and viscous properties such
as  stiffening,  softening,  thinning,
thickening behavior of batter samples were
also determined. Normalized elastic and
viscous Chebysev coefficients for all
samples indicated strain softening behavior
at 0-300% strain range and shear thinning
behavior at 0-300% strain  range,
respectively. Dietary fiber addition in
gluten free cakes decreased hardness and
increased specific volume of cakes.

LAOS method operates outside the
traditional limits of linear viscoelastic
region. In food processing industry,

commercial gluten-free products exhibit
quality deficiencies because of gluten
replacement.  Determination  nonlinear
rheological properties allow to get more
information about batter rheology and
obtain desirable texture in final product.
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