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Chapter

Introductory Chapter: A General 
Overview on Latest Trends in Food 
Engineering
Teodora Emilia Coldea

1. Introduction

Foods represent a complex mixture of hundreds of components, which con­
tribute to their characteristic flavor. Nowadays, assuring the food’s flavor stability 
represents an issue of food industry involved actors, becoming one of the main 
technological challenges. An educated consumer has increasing demands related 
to food quality perception over the last years. As a consequence, the food flavor 
instability is a critical quality issue of food industry. Achieving food’s quality in 
respect to its flavor and stability is a complex process, especially by considering the 
large variety of flavor compounds and diversity of food accepted by consumers. The 
knowledge of all mechanisms involved in food flavor changes during processing 
and storage period is compulsory. Ideally, food should have the same flavor from the 
moment of packaging to the moment it gets to the consumer. Unfortunately, food 
is exposed to chemical reactions starting with the moment it is taken out from the 
plant. Given the actual trend of big food industry producers to accede to the global 
food market, this involves longer durations on which the product passes until it 
arrives to the consumers, contributing in increasing risk of its quality damage. New 
innovative cost­effective technologies are in discussion, capable of satisfying the 
actual consumer’s quality demands.

Foods were thermally treated for cooking purposes since many centuries ago, 
firstly to modify and preserve their organoleptic and nutritional characteristics. 
Anthropologists agree that thermal cooking of food had a great impact on pheno­
typical properties, intellectual development of mankind, and later to the society, 
depending on economy, culture, and geography. The transfer from home cooking 
to industrialized processes began in the late nineteenth century, firstly aiming 
food preservation and later, after the Second World War, focusing food safety and 
quality issues [1]. Food engineering as a study discipline was first introduced in West 
European countries willing to offer a curriculum for actors in the food industry, 
including chemical engineering aspects, food microbiology, and biology. Nowadays, 
there is a difference between food technology and food engineering. The first treats 
the application of methods of food preservation and food processing, while food 
engineering is a more complex area focusing on a combination between food and 
applied sciences such as microbiology, physical sciences, chemistry, and engineering.

Thermal food processing is one of the most efficient methods of preservation. 
Beneficial effects include inactivation of food pathogens, natural toxins, and 
other unwanted changes, prolonging the shelf­life, adjusting the food digestibility, 
increasing the bioavailability of nutrients, and improving the functional properties. 
Still, thermal processing usually comes with unwanted changes in food composition 
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such as decrease in nutrients, formation of toxic compounds, or other influenc­
ing the organoleptic properties. Continuously, heat treatment has to be improved 
according to the latest trends in food research, focusing on the increasing beneficial 
effects and counteracting the undesired effects.

Active packaging concept gains more interest due to its effectiveness in antimi­
crobial protection insurance, especially to pathogenic microorganisms. Still open 
for discussion, the subject refers to the influence of food­packaging polymers on 
food products after the incorporation of protective microorganisms. Actually, this 
is one of the biggest challenges when considering transposing these biomaterials to 
industrial scale use [2].

The past decade offered a great opportunity in valorizing the results in active 
biofilms characterized by antimicrobial and antifungal activities in order to extend 
the food shelf­life and to reduce the addition of food additives. As so, biologically 
active polysaccharides such as kefiran [3–5] or chitosan [6] proved an incredible 
potential to food industry by their high antimicrobial activity against pathogenic 
and spoilage microorganisms. The positive impact relates also to better environ­
mental practices by avoiding the conventional packaging materials such as plastics 
and reducing the food waste [7, 8].

Advanced processing methods tend to preserve the characteristic properties of food 
including their organoleptic and nutritional qualities better when compared to the 
conventional food processing methods and, in some cases, are even more cost­effective. 
There is a clear rise in the populations suffering from food allergies, especially infants 
and children. Though this fact is widely attributed to the changing livelihood of popula­
tion in both developed and developing nations and to the introduction of new food 
habits with advent of novel foods and new processing techniques, their complete role is 
still uncertain. As so, the return to ancient natural food recipes [9] could be an alterna­
tive for reinterpretation of food in a more safety and healthier way.

For example, cereals are traditionally processed into foods and beverages 
through fermentation worldwide. With lactic acid fermentation, as the most known 
ancient preserving method, studies found that valuable compounds are formed 
during the process [10]. Additionally, lactic acid fermentation enhances food safety 
by reducing the toxic compounds and producing antimicrobial factors, which 
facilitate the inhibition and elimination of food pathogens. Many health­enhancing 
attributes are related to the consumption of lactic acid fermented products.

Nowadays, demands for nondairy substitutes with high acceptance and function­
ality, given by pleasant flavor and nutrient content (vitamins, minerals, antioxidants, 
prebiotics, and probiotics), respectively, are increasing. Cereal­based beverages have 
a great potential to fulfill this demand [11, 12]. As part of the worldwide traditional 
cuisine and culture, these products are often transposed to industrial re­interpreta­
tion [13] as novel food products with various beneficial microorganisms (especially 
in the case of lactic acid fermented products) and functional properties designed for 
a balanced nutrition and life quality improvement. As so, through intensive research, 
focusing on this field and industrial production, these novel foods are taken beyond 
their national reputation. By applying novel trend technology, food products are 
designed for a balanced nutrition, easy and safe to store, prepare, and consume, and 
able to supply all the needed vitamins and nutrients.

The evolution of food industry offered many opportunities of using low­cost food 
additives and ingredients. Beverage industry is the most exposed to using caloric 
sweeteners [14], sucrose, high­fructose corn syrup, fruit juice concentrates, etc., 
which in latest studies proved their harmful health effects. Products such as soft 
drinks, carbonated soft drinks, fruit ades, fruit drinks, sports drinks, energy and vita­
min water drinks, sweetened iced tea, cordial, squashes, and lemonade are attributed 
as the major sugar contributors in the USA for their consumption after each meal, as 
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a supplementary source of calories. This intake severely contributes to obesity and 
obesity­related diseases in children and adults. As a result of novel food regulation, 
past years’ research focused on the reduction of sugar in food and beverages along 
with avoiding the addition of other artificial sweeteners. Some prospects were made 
and proved the positive effects of a predicted reduction of sweeteners in food [15].

Wild edible plants as part of the cultural and genetic heritage are harvested 
and processed into value­added products especially in the Eastern Europe. They 
represent important sources of nutrients and health­promoting compounds, being 
consumed as remedies especially in rural and suburban areas. However, these prod­
ucts lack recognition as important contributors to human diet in developed areas 
[16]. Current research promotes the using of wild edible plants in human diet, while 
several strategies present their importance for social, economic, and agro­ecological 
development. Given the growing interest for a natural alternative of products 
obtained by chemical synthesis, bioactive compounds found increasing application 
in food industry, cosmetics, pharmaceutical industry, and even in agriculture.

Sea­buckthorn (Hippophaë rhamnoides), hawthorn (Crataegus monogyna), wild 
grown European blackberry (Rubus fruticosus L.), cornelian cherry (Cornus mas), 
blackthorn (Prunus spinosa), dog rose (Rosa canina), and bird cherry or hackberry 
(Prunus padus) are only few of the wild fruits with great potential for food industry 
as a valuable source of bioactive compounds, mainly phenolic compounds [17].

Novel bioactive compounds obtained by lab­scale extraction techniques such as 
high­pressure processing [18], pulsed electric field on berry fruits [19], grape pom­
ace and food industry byproduct extraction [20–22], microwave­assisted extrac­
tion, ultrasonically assisted diffusion processes, supercritical fluid extraction, 
pressurized hot water extraction, gas­assisted extraction, and enzyme­assisted 
extraction were transposed to industrial application such as juice industry [18] and 
oilseed processing industry. Extraction­dependent factors—temperature, infusion 
duration, tea, and water ratio—were also tested in tea brewing in order to deliver 
important product information to consumers [23].

Modeling of processes through mathematics is widely used in food industry. 
Recently, an experimentally validated multiscale modeling for coffee extraction was 
developed [24].

Food loss is a major concern to all economic, environmental, and social aspects. 
In recent years, several modeling of waste treatments depending on food character­
istics were proposed [25]. In order to assess the stability of a food product during 
storage period, degradation kinetics modeling was elaborated using different 
indicators such as the ascorbic acid content and color intensity loss [26].

Given the fast­growing engineering fields, namely the food industry with novel 
food processes technologies, novel ingredients, advanced enzyme production and 
applications, and other complementary technologies, this book will disclose the 
state of the latest trends in food engineering.

Acknowledgements

We would like to thank all authors for their contributions. Special thanks are 
addressed to Ms. Romina Skomersic, who assisted in the arrangement of the book 
and scheduling our activities.

Conflict of interest

Author declares there is no conflict of interest.



Food Engineering

4

© 2019 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/
by/3.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 

Author details

Teodora Emilia Coldea
University of Agricultural Sciences and Veterinary Medicine of Cluj­Napoca, 
Romania

*Address all correspondence to: teodora.coldea@usamvcluj.ro



5

Introductory Chapter: A General Overview on Latest Trends in Food Engineering
DOI: http://dx.doi.org/10.5772/intechopen.86081

References

[1] Van Boekel M, Fogliano V, Pellegrini 
N, Stanton C, Scholz G, Lalljie S, et al. A 
review on the beneficial aspects of food 
processing. Molecular Nutrition & Food 
Research. 2010;54(9):1215­1247. DOI: 
10.1002/mnfr.200900608

[2] Bastarrachea L, Dhawan S, 
Sablan SS. Engineering properties of 
polymeric­based antimicrobial films 
for food packaging. Food Engineering 
Reviews. 2011;3:79­93. DOI: 10.1007/
s12393­011­9034­8

[3] Pop C, Apostu S, Rotar AM, 
Semeniuc CA, Sindic M, Mabon N.  
FTIR spectroscopic characterization of 
a new biofilm obtained from kefiran. 
Journal of Agroalimentary Processes 
and Technologies. 2013;19:157­159

[4] Pop C, Apostu S, Salanţă L, Rotar 
AM, Sindic M, Mabon N, et al. Influence 
of different growth conditions on the 
kefir grains production, used in the 
kefiran synthesis. Bulletin UASVM Food 
Science and Technology. 2014;71:147­
153. DOI: 10.15835/buasvmcn­fst:10802

[5] Pop CR, Salanţă L, Rotar AM, 
Semeniuc CA, Socaciu C, Sindic M.  
Influence of extraction conditions 
on characteristics of microbial 
polysaccharide kefiran isolated from 
kefir grains biomass. Journal of Food 
and Nutrition Research. 2016;55:121­130

[6] Hamed I, Özogul F, Regenstein JM.  
Industrial applications of crustacean 
by­products (Chitin, Chitosan, and 
Chitooligosaccharides): A review. 
Trends in Food Science and Technology. 
2016;48:40­50. DOI: 10.1016/j.
tifs.2015.11.007

[7] Kurek M, Garofulić IE, Tranfić Bakić 
M, Ščetar M, Dragović Uzelac V, Galić K.  
Development and evaluation of a novel 
antioxidant and pH indicator film based 
on chitosan and food waste sources 
of antioxidants. Food Hydrocolloids. 

2018;84:238­246. DOI: 10.1016/j.
foodhyd.2018.05.050

[8] Remya S, Mohan CO, Bindu J, 
Sivaraman GK, Venkateshwarlu G, 
Ravishankar CN. Effect of chitosan 
based active packaging film on the 
keeping quality of chilled stored 
Barracuda fish. Journal of Food Science 
and Technology. 2016;53:685­693. DOI: 
10.1007/s13197­015­2018­6

[9] Bryła P. The role of appeals to 
tradition in origin food marketing. 
A survey among Polish consumers. 
Appetite. 2015;91:302­310. DOI: 
10.1016/j.appet.2015.04.056

[10] Dueñas M, Fernández D,  
Hernández T, Estrella I, Muñoz R.  
Bioactive phenolic compounds 
of cowpeas (Vigna sinensis L). 
Modifications by fermentation with 
natural microflora and with Lactobacillus 
plantarum ATCC 14917. Journal of 
the Science of Food and Agriculture. 
2005;85:297­304. DOI: 10.1002/jsfa.1924

[11] Blandino A, Al­Aseeri ME,  
Pandiella SS, Cantero D, Webb C.  
Cereal­based fermented foods and 
beverages. Foodservice Research 
International. 2003;36:527­543. DOI: 
10.1016/S0963­9969(03)00009­7

[12] Pasqualone A, Summo C, 
Laddomada B, Mudura E, Coldea TE.  
Effect of processing variables on the 
physico­chemical characteristics and 
aroma of borş, a traditional beverage 
derived from wheat bran. Food 
Chemistry. 2018;265:242­252. DOI: 
10.1016/j.foodchem.2018.05.095

[13] Chen KI, Erh MH, Su NW, Liu WH, 
Chou CC, Cheng KC. Soyfoods and 
soybean products: From traditional 
use to modern applications. Applied 
Microbiology and Biotechnology. 
2012;96:9­22. DOI: 10.1007/
s00253­012­4330­7



Food Engineering

6

[14] Sylvetsky AC, Rother KI. Trends 
in the consumption of low­calorie 
sweeteners. Physiology & Behavior. 
2016;164:446­450. DOI: 10.1016/j.
physbeh.2016.03.030

[15] Ma Y, He FJ, Yin Y, Hashem KM, 
MacGregor GA. Gradual reduction 
of sugar in soft drinks without 
substitution as a strategy to reduce 
overweight, obesity, and type 2 
diabetes: A modelling study. The 
Lancet. 2016;4:105­114. DOI: 10.1016/
S2213­8587(15)00477­5

[16] Pinela J, Carvalho AM, Ferreira 
ICFR. Wild edible plants: Nutritional 
and toxicological characteristics, 
retrieval strategies and importance 
for today's society. Food and Chemical 
Toxicology. 2017;110:165­188. DOI: 
10.1016/j.fct.2017.10.020

[17] Cosmulescu S, Trandafir I, Nour V.  
Phenolic acids and flavonoids profiles 
of extracts from edible wild fruits 
and their antioxidant properties. 
International Journal of Food 
Properties. 2017;20:3124­3134. DOI: 
10.1080/10942912.2016.1274906

[18] Huang HW, Wu SJ, Lu JK, Shyu 
YT, Wang CY. Current status and 
future trends of high­pressure 
processing in food industry. Food 
Control. 2017;72:1­8. DOI: 10.1016/j.
foodcont.2016.07.019

[19] Bobinaitė R, Pataro G,  
Lamanauskas N, Šatkauskas S, Viškelis P,  
Ferrari G. Application of pulsed electric 
field in the production of juice and 
extraction of bioactive compounds from 
blueberry fruits and their by­products. 
Journal of Food Science and Technology. 
2015;52(9):5898­5905. DOI: 10.1007/
s13197­014­1668­0

[20] Leong SY, Burritt DJ, Oey I.  
Evaluation of the anthocyanin release 
and health­promoting properties of 
Pinot Noir grape juices after pulsed 
electric fields. Food Chemistry. 

2016;196:833­841. DOI: 10.1016/j.
foodchem.2015.10.025

[21] Yang N, Huang K, Lyu C, Wang J.  
Pulsed electric field technology in the 
manufacturing processes of wine, 
beer, and rice wine: A review. Food 
Control. 2016;61:28­38. DOI: 10.1016/j.
foodcont.2015.09.022

[22] Rahmanian N, MahdiJafari S,  
Wani TA. Bioactive profile, dehydration, 
extraction and application of the 
bioactive components of olive leaves. 
Trends in Food Science and Technology. 
2015;42:150­172. DOI: 10.1016/j.
tifs.2014.12.009

[23] Zhang H, Li Y, Lv Y, Jiang Y,  
Pan J, Duan Y, et al. Influence of 
brewing conditions on taste components 
in Fuding white tea infusions. Journal of 
the Institute of Brewing. 2017;97:2826­
2833. DOI: 10.1002/jsfa.8111

[24] Moroney KM, Lee WT, O’Brien SBG,  
Suijver F, Marra J. Modelling of coffee 
extraction during brewing using 
multiscale methods: An experimentally 
validated model. Chemical Engineering 
Science. 2015;137:216­234. DOI: 
10.1016/j.ces.2015.06.003

[25] Corrado S, Ardente F, Sala S, 
Saouter E. Modelling of food loss within 
life cycle assessment: From current 
practice towards a systematization. 
Journal of Cleaner Production. 
2017;140:847­859. DOI: 10.1016/j.
jclepro.2016.06.050

[26] Remini H, Mertz C, Belbahi A, 
Achir N, Dornier M, Madani K.  
Degradation kinetic modelling of 
ascorbic acid and colour intensity 
in pasteurised blood orange juice 
during storage. Food Chemistry. 
2015;173:665­673. DOI: 10.1016/j.
foodchem.2014.10.069


