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(Bizymis A., Michalopoulou N., Kekes T., and C. Tzia)
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4 Yield and quality characteristics of Arbequina and Koroneiki cultivar olive oils
obtained from drupes damaged by the olive fruit fly
(Rebholz A. M., Sachinidis K., Mantziaris N., Papoti V., Adamidis T., and Gertsis A.)
5 DNA- based markers combined with High Resolution Melting analysis for olive oil
authentication and adulteration
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4

Greek Lipid Forum

8ο Πανελλήνιο Συνέδριο GLF: Σύγχρονες Τάσεις στον Τομέα των Λιπιδίων
Effect of the process variables in an experimental small industrial scale olive oil plant
on the quality characteristics of olive oil

Milesi E., Gavrielidou T., Georgiou D., Exarhopoulos S., and Kalogianni E. P.
Dept. Food Science & Technology ΑΤΕΙ Thessaloniki, Sindos

The present work focuses on the effect of extra virgin olive oil process variables on olive
oil quality characteristics. The experiments were performed during the 2017 production
period using Chalkidiki variety olives in a small industrial scale experimental olive oil
extraction plant (AlfaOliver 500, Alfa Laval). The work examines the effect of several
variables including variables used during crushing, malaxation, decanter and centrifugal
separation. The quality characteristics examined in olive oil are the acidity, peroxide value,
the K232, K268 indices, oxidative stability and total phenols. Sensory analysis on the oils was
performed as well. The effect of process variables on olive oil quality was cross-examined
with the effect of the same variables on olive oil production rate. The results of this work
help into an optimization of product quality and production efficiency.
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Technology and Quality Control of Olive Oil, Oils and Fats of the Dept. of Food Technology
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New technologies for the pretreatment of olive paste for the enhancement of the
malaxation process, aiming at improving the yield extraction and quality of olive oil

Bizymis A., Michalopoulou N., Kekes T., and Tzia C.

Laboratory of Food Chemistry and Technology, School of Chemical Engineering,
National Technical University of Athens

In the field of oil production, efforts are being made to develop new processing methods
that achieve the combination of maximum oil yield and the best quality of the product. The
aim of this research was to investigate how the application of enzymes (Novozym33095),
microwaves and ultrasounds before the malaxation process affects the olive paste in
combination with the storage/preservation under cooling and modified atmosphere in the
yield and quality of the oil obtained with centrifugation. The experimental procedure was
applied to samples under six different conditions: one corresponding to a sample without a
pre-treatment (blank sample), one using only enzyme, two (one with and one without
enzyme) using microwaves (400W for 1min) and two (one with and one without enzyme)
using ultrasounds (15min). The experimental process included examining of the efficiency
of the olive oil extraction process through centrifugation and of the basic olive oil quality
indicators: i) olive oil yield%, ii) olive oil acidity (FFA%), iii) number of peroxides (PV),
iv) olive oil absorption coefficients K232 and K270 and v) the determination of total
polyphenol substances using the Folin-Ciocalteau method and the DPPH method. From the
results of the experiments, the microwaves samples, they seems to contribute only to the
number of peroxides in olive oil, on the contrary the choice of ultrasounds as a pre-treatment
method has led to more positive effects both on oil absorption coefficients (K232 and K270)
and on the number of peroxides. These results suggest the possibility of using ultrasounds
as a pre-treatment for the extraction of oil from the olive paste.
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OliveId: a computational tool for olive cultivar identification through morphological
analysis

Blazakis K. N. 1, Apodiakou A.1, Kosma M.1, Denic D. 1, Kostelenos G. 2, Baldoni L. 3,
Bufacchi M.4, and Kalaitzis P.
1

Department of Horticultural Genetics & Biotechnology, Mediterranean Agronomic

Institute of Chania (MAICh), 73100 Chania-Crete, Greece.
2

Kostelenos Olive Nurseries, 18020, Poros-Trizinia, Greece.

3

Italian National Research Council, Institute of Biosciences and Bio-Resources (CNR-

IBBR), Via Madonna Alta, 06128 Perugia, Italy.
4

Italian National Research Council, Institute for Agriculture and Forest Systems in the

Mediterranean (CNR-ISAFOM), Via Madonna Alta, 06128 Perugia, Italy.

The morphological analysis of olive fruits, leaves and endocarps may represent an efficient
tool for the characterization and discrimination of cultivars and the establishment of
relationships among them. In recent years, much more attention has been focused on the
application of molecular markers, due to their high diagnostic efficiency and independence
from environmental and phenological variables. Here, we present OliveId, which is a
computational methodology for olive cultivar identification through morphological
analysis. With the aid of computing and image analysis tools, we created algorithms
applying intuitive mathematical descriptors that quantify fruit, leaf and endocarp
morphological features. In particular, we examined quantitative and qualitative characters
such as size, shape, symmetry, contour roughness and presence of additional structures such
as nipple, petiole, endocarp surface roughness, etc.. . We discuss the applicability of our
methodology in the direction of olive cultivar identification based on morphological
parameters and we illustrate its performance to discriminate fast and accurate different
genotypes (Greek olive cultivars), by describing the morphologies of their fruits, leaves and
endocarps in two dimensions. Moreover, we present the effect of different environmental
conditions from two consecutive years in the olive morphology and how they can affect the
olive cultivar identification.
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Yield and quality characteristics of Arbequina and Koroneiki cultivar olive oils
obtained from drupes damaged by the olive fruit fly

Rebholz A. M., Sachinidis K., Mantziaris N., Papoti V., Adamidis T., and Gertsis A.

Perrotis College, American Farm School

41 olive oils (OO) obtained from drupes damaged (degree of damage >70%) from the olive
fruit fly (Bactrocera oleae) and the fungus Gleosporium olivarum were examined for
selected quality characteristics. OO were produced with an Abencor system from mature
drupes of Koroneiki and Arbequina cultivar (cv) trees grown in the same orchard (American
Farm School, Thessaloniki, Greece) under different cultivation practices (planting density,
soil and foliar fertilization, irrigation). OO were examined for their yield, acid value,
peroxide value, K values, total chlorophylls and carotenoids, as well as antioxidant activity.
Oil yield ranged between 11-19% and 5-18% for Koroneiki and Arbequina cv. Acidity
values varied from 0.7-6.5 and 0.6-3.9%, whereas peroxide values from 6-32 and 8-16
milliequivalents of peroxide/ kg oil for Koroneiki and Arbequina cv OO respectively.
Koroneiki and Arbequina cv OO possessed K232 values in the range of 1.20-2.86 and 0.712.53 and K268 values 0.12-0.52 and 0.06-0.18 correspondingly. Koroneiki cv OO had a
statistically significant higher chlorophyll content (27-55 mg pheophytin/kg oil) in
comparison to respective Arbequina ones (3-20 mg pheophytin/kg oil). The examined oils
showed ability to scavenge the DPPH radical with %Inhibition values to range between 1685% and 32-54% for Koroneiki and Arbequina cv. From the 18 Arbequina cv OO examined
12 were classified as Virgin and 3 as Extra Virgin ones, whereas from the 23 Koroneiki cv
OO 11 were considered Virgin and 4 Extra Virgin. It was shown that cultivation practices
did not statistically affected the quality attributes of the examined oils. Data were also
comparatively examined with those obtained the 2017 harvest period from unaffected
drupes. The favorable for the olive fruit fly climatic conditions of the current year (high
rainfall and increased humidity during the period of fruit development) had a detrimental
effect on the quality of OO, revealing once more the urgent need for careful climatic
conditions monitoring and application of pest prevention practices.
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DNA- based markers combined with High Resolution Melting analysis for olive oil
authentication and adulteration

Chedid E., Rizou M., and Kalaitzis P.
Department of Horticultural Genetics & Biotechnology, Mediterranean Agronomic
Institute of Chania, Chania, Greece

Authenticity and traceability of high quality monovarietal olive oils is a major concern for
markets and consumers. The high resolution melting analysis (HRM) using DNA-based
markers as target is proved to be an efficient method for traceability of olive oil. The aim of
this study was to report an accurate, fast and easy method for olive oil authentication.
DNA extraction was performed in two monovarietal olive oil samples from cultivars
Koroneiki and Tsounati as well as in five mixtures with different ratios. The microsatellite
high resolution melting analysis (SSR-HRM) and single nucleotide polymorphism high
resolution melting analysis (SNP-HRM) were conducted in terms of accuracy of
identification of olive oil varieties. The SNP-HRM might be more accurate and capable of
differentiating between monovarietal samples and mixtures. The SSR-HRM method might
differentiate between monovarietal samples while it also achieved differentiation of olive
oil mixtures. Moreover, in order to investigate the adulteration of olive oil with other plant
oils, the plastid trnL (UAA) intron was selected as analytical target. Two sets of primers
were designed to amplify two different regions of the intron. Adulteration of olive oil with
sunflower and corn oil was taken as case study. In conclusion, our studies suggest that high
resolution melting analysis is a reliable method to detect the botanical origin of plant oils
and the varietal origin of olive oils.
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Study of the expression of prolyl 4 hydroxylases and arabinogalactan proteins in
response to salinity in four Greek olive cultivars

Azariadis A.,1 Kouhen M.,1 Rizou M.,1 Mekkaoui K.,1 Blazakis K.,1 Salameh I.,1
Mohammed L.,1 Dandachi F.,1 Kostelenos G.,2 Kalaitzis, P.1
1

Department of Horticultural Genetics & Biotechnology, Mediterranean Agronomic
Institute of Chania, Chania, Greece
2

Kostelenos Olive Nurseries, 18020 Poros‑Trizinias, Greece

The rapid expansion of olive (Olea europaea L.) cultivation in areas irrigated with low
quality and saline water can affect plant productivity. Studies in model plant species have
linked abiotic stress with changes in the protein abundance of cell wall glycoproteins such
as arabinogalactans (AGPs). The aim of the present study was to investigate the involvement
of AGPs and prolyl 4 hydroxylases (P4Hs) in the adaptive mechanism of abiotic stress in
four olive cultivars with different tolerance levels in salt stress. Koroneiki, Gaidourelia,
Lefkolia and Arvanitolia were subjected to salinity treatment for a period of 90 days.
Sampling of roots and leaves was performed in three time points, 0, 45 and 90 days. The
mRNA expression pattern of several AGPs and P4Hs was investigated with RT-qPCR while
the protein content of AGPs was determined by using western blot analysis. Both in leaf
and root, the majority of P4Hs were highly expressed under salinity conditions in all
cultivars compared to control. Interestingly, the expression of P4Hs peaked at 45 days after
stress in the tolerant cultivars while it showed a progressive increase from 45 to 90 days in
sensitive cultivars. At the protein level, the expression patterns of AGP epitopes in response
to salinity were different in root and leaf in all cultivars. Our studies suggest for the first
time the involvement of P4Hs and AGPs under salinity stress in olive.
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Total fat content and fatty acid composition of Cretan avocado fruits

Ordoudi S. A., Bakirtzi C., Ioannou G., and Tsimidou M. Z.

Department of Chemistry, Aristotle Universty of Thessaloniki

The avocado fruit (Persea americana Mill.) that originates from tropical and subtropical
regions of Central and South America is nowadays highly appreciated as a source of
nutritional lipids (fatty acids, vitamins) that can be consumed after no or minimal
processing, in line with global marketing trends for healthy and “ready-to-eat” natural
products. The avocado market in distant from origin destinations such as European countries
is thus, highly competitive for producers and retailers that struggle to fulfill the all-year
round demand for supplies. Moreover, the existing international quality standards do not
consider the high variability in the chemical composition of the fruit yet. The latter derives
from genetic variability (e.g. commercial hybrids) but also the cultivation area (soil and
climatic conditions) or post-harvest treatments (maturity, ripening stage, storage). The
present work aims at presenting relevant results from an ongoing study about the
physicochemical characteristics of Cretan avocado fruits that is carried out in cooperation
with the Region of Crete. The study was designed according to a systematic fruit sampling
from different avocado growing areas of Crete and from major varieties that are harvested
in early and middle commercial seasons (cv. Zutano and Fuerte, respectively). The total fat
content and fatty acid profile of fruits representing the Cretan avocado production from two
consecutive crop years are presented and discussed in relation to published data. Supporting
information on the effect of sampling period to the chemical composition of the fruit as
evidenced using mid infrared spectroscopy is also presented.
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relationship” (ΑΔΑ: ΩΞ1Ξ7ΛΚ-9ΚΔ) MZT acknowledges partial support (MID-IR
spectroscopy) by the project “Upgrading the Plant Capital (PlantUp)” (MIS 5002803),
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Greek avocado oil Physicochemical Characteristics and functional properties
Siragakis G., Athanasiadis K., and Tzourbakis P.

Food Allergens Lab

Avocado (Persea americana) originated in Mexico, Central or South America, and was first
cultivated in Mexico as early as 500 BC .Its cultivation was culminated over the last years
due to its high nutritional value. The growing demand in the market has elevated the world
production of avocados to more than 5.5 million tons in 2016. Greece is the greatest
European Union producer with 2.2 thousand tones. Avocado and avocado oil is produced
in Greece (Crete) and Cyprus (Paphos) with main cultivars Fuerte and Hass and the last
years the production of avocado oil was increased because of profitability and its functional
properties. It is used also as cosmetic. A typical fatty acid profile which includes high
percentages of palmitoleic and oleic acid. The sterols fraction is four times more than olive
oil when K values and polyphenols content are similar. The oil have a remarkably high
content of vitamin E (Tocopherols) and Lutein (carotenoids). Vitamin E is a super
antioxidant that helps to repair and protect the skin against free radicals providing
exceptional skin hydration, cell regeneration and healing. Vitamin E is especially good for
mature and/or drier skin types. Dietary carotenoids show potential breast cancer protective
biological activities, including antioxidant activity, induction of apoptosis, and inhibition of
mammary cell proliferation Avocado oil samples from several regions of Greece and Cyprus
were tested for all functional characteristics (K values, tocopherols, polyphenols,
carotenoids, fatty acids, sterols, squalene) and the results are presented in this study.
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Effect of dietary pistachio (Pistacia Vera L.) on visceral adipose tissue fatty acid
profile of diabetic rats
Gianni A., Kalogeropoulos N., Manolakou Z., Maragopoulou E., Mitropoulou G.,
Christea M., Kourkoutas I., Kostomitsopoulos N., and Karathanos V.

Laboratory of Chemistry, Biochemistry and Physical Chemistry of Foods, Harokopio
University, Athens, Greece

Background and Objective: Pistachios (Pistacia vera L.) belong to the traditional
Mediterranean tree nuts, highly appreciated for their delicious taste. They are rich source of
monounsaturated fatty acids (MUFA), dietary fibers and phytochemicals which are known
for their beneficial health effects. The aim of the present study was to investigate whether
pistachio consumption could beneficially alter visceral adipose tissue (VAT) fatty acid (FA)
profile in streptozotocin (STZ)-induced diabetic rats.
Methods: Male Wistar rats were randomly assigned into 4 groups which received
isoenergetic diets with 10% fat during 4 weeks dietary intervention: healthy animals which
received control diet (CD) or pistachio diet (PD), diabetic animals which received control
diet (DCD) or pistachio diet (DPD). At the end of the dietary intervention plasma glucose,
insulin and basal biochemical parameters as well VAT FA were determined.
Results: Diabetic animals of both groups exerted higher plasma glucose and lower insulin
concentrations compared to healthy ones (P<0.05). Administration of pistachio did not
affect biochemical parameters in either group. Linoleic (18:2 ω-6), oleic (18:1 ω-9) and
palmitic acid (16:0) were the predominant FA in VAT of the animals in 4 groups. Small
amounts of palmitoleic acid (16:1) and α-linolenic acid (18:3 ω-3) were also detected.
Palmitic acid, saturated fatty acids (SFA), α-linolenic acid and ω-3 FA were significantly
lower in diabetic animals of both groups when compared to the healthy ones (P<0.05).
Animals of PD and DPD groups exerted significantly higher amounts of oleic acid and
MUFA (P<0.05 compared to CD and DCD groups) while animals of CD and DCD groups
significantly higher amounts of linoleic acid and polyunsaturated fatty acids (PUFA)
(P<0.05 compared to PD and DPD groups).
Conclusion: The results of the study indicate that pistachio consumption favorably alters
VAT FA profile of diabetic animals by increasing oleic acid and MUFA content which are
associated with beneficial metabolic effects.
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Co-metabolism of glucose and glycerol in the fungus Umbelopsis isabellina

Dritsas P., Dourou M., and Aggelis G.

Laboratory of Microbiology, Division of Genetics, Cell Biology & Development,
Department of Biology, University of Patras, Patras 26504, Greece

Umbelopsis isabellina, has the ability to accumulate lipids in high quantities growing on a
wide range of low-value by-products and residues. Valorization of glycerol using
oleaginous microorganisms is of high importance, as it is a co-product of biodiesel
manufacture with low acquisition cost. The goal of the present investigation was to study
the physiology of U. isabellina, growing on mixtures of glycerol and glucose.
When U. isabellina was cultivated on glucose (e.g. 40 and 100 g/l), high cell mass
quantities were produced (>15 g/l) and reserve lipids were accumulated at percentages
>70% w/w in the dry cell mass. When glucose in the growth medium was depleted, lipid
degradation occurred, though to a limited extent. On the contrary, when U. isabellina grew
on sole glycerol 50 g/l, both biomass production and lipid accumulation were mediocre (i.e.
5.5 g/l and 39.5% w/w lipids in the dry cell mass, respectively). In addition, approximately
30 g/l of glycerol remained unconsumed in the medium. When mixtures of glycerol and
glucose (i.e. from 20:80 to 80:20) were used, glycerol was not consumed in the presence of
glucose in the medium, and glucose catabolism was negatively affected. Additionally, when
U. isabellina was cultivated on mixtures of glucose (at 40 g/l) and glycerol (at various
concentrations, i.e. from 5 to 100 g/l), a retardation of glucose uptake was observed, while
glycerol consumption occurred only in the cases when this compound was present at high
concentrations (i.e. 80 and 100 g/l).
This study revealed a complicated correlation of glycerol and glucose metabolism in U.
isabellina which should be thoroughly investigated.
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Recovery of antioxidant polyphenols from agro-industrial wastes with the use of a
neoteric deep eutectic solvent

Lakka A., Karageorgou I., Kaltsa O., Batra G., Alibante A., Lalas S., and Makris D.P.

University of Thessaly

Agro-industrial processing wastes are rejected materials that may pose important
environmental risks, yet their valorization as bioresources of precious substances has gained
wide acceptance, in the framework of biorefinery processes. Thus, the development of
technologies that aim at exploiting agri-food waste biomass are imminent. On such a
ground, this investigation had as objective to study the effective green recovery of
polyphenols from olive leaves (OLL) and saffron floral residues (SFR), two agro-industrial
wastes generated during the production of olive oil and saffron spice. For the extractions, a
novel natural L-lactic acid/glycine deep eutectic solvent (DES) was tested, which is
heretofore unreported. Following an initial screening, the highest-performing system was
L-lactic acid/glycine with a molar ratio of 5:1. This solvent was more effective than water,
60% ethanol and 60% methanol. The extraction process using this solvent was optimised
with response surface methodology, by implementing Box-Behnken design. The model
derived suggested that all three process variables considered impacted extraction yield
significantly (p < 0.05). The optimised extraction conditions determined for OLL were
stirring speed 500 rpm, DES concentration 78% (w/w), liquid-to-solid ratio 36 mL g-1. The
corresponding values for SFR were 800 rpm, 55% (w/w) and 60 mL g-1. Maximum
extraction yields for OLL and SFR were 97.53±3.54 and 132.43±10.63 mg GAE g-1 dm,
respectively, at 50 ⁰C. However, extractions at 80 ⁰C were even more effective for OLL, but
not for SFR. On the other hand, extractions at 80 ⁰C did not favour generation of extracts
with improved antiradical activity and ferric-reducing power.
Ευχαριστίες: Η εργασία υλοποιήθηκε στο πλαίσιο της Δράσης ΕΡΕΥΝΩ – ΔΗΜΙΟΥΡΓΩ
- ΚΑΙΝΟΤΟΜΩ και συγχρηματοδοτήθηκε από την Ευρωπαϊκή Ένωση και εθνικούς
πόρους μέσω του Ε.Π. Ανταγωνιστικότητα, Επιχειρηματικότητα & Καινοτομία (ΕΠΑνΕΚ)
(κωδικός έργου:Τ1ΕΔΚ-03762)
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Natural deep eutectic solvents as new extraction media for phenolic compounds from
olive oil by-products

Chanioti S., Siamandoura P., and Tzia C.

Laboratory of Food Chemistry and Technology, School of Chemical Engineering,
National Technical University of Athens

A new type of solvent named natural deep eutectic solvent (NADES) has emerged. A
NADES is composed of a mixture of a hydrogen acceptor and a hydrogen bond donor in a
solid state that associate by hydrogen bonding. There are an increasing number of studies
on extraction for bioactive plant compounds, including phenolic compounds by applying
NADES as extraction solvent. It is a rather interesting approach to apply this green type of
solvent in combination with innovative extraction methods using high speed, microwaves,
ultrasound or high hydrostatic pressure for effective extraction.
In this study, novel and green natural deep eutectic solvents (NADESs) are proposed and
applied for the extraction of phenolic compounds from olive pomace and leaves. Four
different NADES systems formed by organic acids, sugars or polyols, and choline chloride
were studied. Homogenate-assisted, microwave-assisted, ultrasound-assisted, and high
hydrostatic pressure-assisted extraction by using these emerging solvents for the extraction
of phenolic compounds was compared. The influential parameters of each extraction
method (homogenization speed, temperature, pressure etc.) with NADES were examined
and the results were compared with those obtained for each method by using ethanol: water
70% v/v and water as solvent. The antioxidant potential of extracts prepared from olive
pomace and leaves in terms of their total phenolic content and their antioxidant radical
scavenging was evaluated. Moreover, HPLC method was developed for the comprehensive
analysis of major polyphenolics in olive pomace and olive leaves. The proposed methods
represent an excellent environmental friendly alternative for the extraction and
quantification of phenolic compounds from olive oil by-products.
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Production of added-value compounds through bioconversions of olive-mill
wastewaters blended with crude glycerol by Yarrowia lipolytica strain ACA-DC 5033

Sarris D., Anagnosti M., Karageorgiou E., and Papanikolaou S.

Department of Food Science and Nutrition, School of the Environment, University of the
Aegean
Department of Food Science and Human Nutrition, Agricultural University of Athens

Olive mill wastewaters (OMW) are considered as one of the strongest agro-industrial
effluents and are produced in large volumes. The consequences of OMW disposal directly
at the environment are catastrophic. OMW treatment becomes hard not only because of the
scattered olive oil production units, their volume and seasonality of production, but also
because of their composition, having as main characteristic the high concentration of
phenols. Crude industrial glycerol is an outflow, which derives from the (continuously
increasing) production of biodiesel. Aim of the study was utilizing blends of the abovementioned effluents as substrate for their simultaneous biotechnological treatment
(decolorization and carbon source depletion) and valorization (production of biomass, citric
acid, cellular lipid and polyols) using the yeast strain Yarrowia lipolytica ACA-DC 5033
(grown in submerged shake-flask cultures). Specific volumes of OMW were used to
substitute (partially or even totally) the process tap water, offering initial phenolic
compounds concentration (in g/L) of 0.0 (control experiment), ~1.0, ~2.0 and ~3.5. In any
case the initial total substrate concentration (TS) was ~70.0 g/L (carbon source derived from
glycerol and glucose contained in the OMW). The main metabolic product was citric acid
(Citmax=65.1 g/L, YCit/TS=0.87 g/g). The polyols mannitol (Manmax=15.9 g/L,
YMan/TS=0.22 g/g), arabitol (traces) and erythritol (Erymax=18.1 g/L, YEry/TS=0.25 g/g)
were also present in the fermentation broth. Both production of citric acid and single cell oil
(Lmax=1.76 g/L, YL/X=18.1 % w/w) was significantly enhanced by the addition of OMW
into the media. On the contrary, the production of biomass (Xmax=10.7 g/L, YX/TS=0.15
g/g) was negatively affected compared to the control experiment. By adding OMW in the
media, a shift of the yeast metabolism towards citric acid production (and cellular lipid)
occurred, in expense of erythritol production.
Moreover, the produced polyols were totally re-consumed after the depletion of the
substrate leading in extra production of citric acid. Fatty acid analysis of cellular lipid
produced demonstrated that adaptation of all strains in OMW-based media favored the
synthesis of lipids that contained increased concentrations of oleic acid. Finally,
decolorization of the media reached the value of 30%.
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The enrichment of o/w emulsions with natural bioactive compounds from Satureja
thymbra
Choulitoudi E., Xristou M., Tsimogiannis D., and Oreopoulou V.

Laboratory of Food Chemistry and Technology, School of Chemical Engineering,
National Technical University of Athens
Incorporation of bioactive compounds, such as antioxidants, into food systems provide a
simple way to develop novel functional foods that may have physiological benefits or reduce
the risks of diseases. Aromatic herbs, which are widely grown all over Greece and may be
also cultivated, are acknowledged as sources of phenolic compounds with positive health
effects. Among them, Satureja thymbra (winter savory) possesses a variety of phenolic
compounds with antioxidant and antimicrobial properties. Therefore, the aim of the present
study was to obtain extracts from the herb rich in phenolic compounds, and add them to
food to enhance functionality. An oil in water (o/w) emulsion was used as a suitable food
system for enrichment, since it imitates several broadly consumed foods, like milk products,
mayonnaise, salad dressings etc. Quercetin and rosmarinic acid were also tested as
representative compounds of the flavonoids and phenolic acids present in the extracts. In
addition the effect of the above mentioned natural additives on the oxidative stability of the
products was examined.
Dried leaves of the plant were subjected to steam distillation to recover the essential oil. The
oil-free material was dried, ground and subsequently extracted with ethyl acetate and
ethanol to recover the phenolic compounds. Analysis of the S. thymbra extracts showed the
presence of four main flavonoids and their derivatives in ethyl acetate (EAcs), while
rosmarinic predominated in ethanol extract (Es). The extracts or pure compounds were
added to sunflower o/w emulsion at a concentration of 150 mg/L and the stability of
phenolic compounds in the emulsion was examined during storage of the products at 5 °C
– 40 °C.
Quercetin and flavonoids from S. thymbra extracts remain almost intact during storage.
Rosmarinic acid decomposed rapidly to a non-identified substance that indicated
antioxidant activity through LC-DPPH analysis. As the storage temperature increased, the
stability of both pure compounds and S. thymbra extracts decreased. Additionally, all
additives protected the emulsions against oxidation. Ethanol extract and quercetin presented
the best antioxidant activity followed by the ethyl acetate extract and rosmarinic acid.
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Oil-in-water nanodispersions as carriers of bioactive compounds – In vitro
applications
Theochari I., Pletsa V., Papadimitriou V., and Xenakis A.
Institute of Chemical Biology, National Hellenic Research Foundation
48, Vassileos Constantinou Ave, 11635 Athens
Delivery of lipophilic compounds remains a major issue especially in chemotherapeutics.
In this context, biocompatible micro- and nano-emulsions were developed to encapsulate
and deliver lipophilic bioactive molecules. Two bioactive compounds were chosen as model
lipophilic drugs in order to study systems’ structure: (a) PLX 4720, a commercially
available BRAFV600E inhibitor that was encapsulated in microemulsion and (b) Ibuprofen,
an anti-inflammatory agent that was encapsulated in nanoemulsion. The systems were
structurally characterized, performing Dynamic Light Scattering (DLS) and Electron
Paramagnetic Resonance (EPR), in presence and absence of bioactive compounds. The
results revealed that the size of oil nanodroplets was not affected upon encapsulation in all
cases. In addition, lipophilic compounds were found to be located within the oily cores of
nanodispersions without interacting with the surfactants’ layer. The cytotoxic effect of both
microemulsion and nanoemulsion (empty and loaded) was examined through the MTT cell
proliferation assay. In all cases nanocarriers had no effect on cell lines’ viability while PLX
4720 exhibited significant cytotoxicity in all cell lines tested when loaded in microemulsion.
Microemulsion was furtherly studied by encapsulating a novel lead compound namely DPS2 which is a pharmaceutical benzothiophene analogue initially designed to inhibit
BRAFV600E oncogenic kinase. Although it has not been proven a specific BRAFV600E
inhibitor, DPS-2 exhibited significant cytotoxic activity towards various cell lines. Empty
and loaded microemulsions were structurally characterized using Dynamic Light Scattering
(DLS) and Electron Paramagnetic Resonance (EPR). To evaluate the effective release of oil
phase, Confocal Microscopy was performed. The mechanism of the DPS-2-induced cell
death was investigated through Fluorescence-activated cell sorting (FACS) analysis, Comet
assay and Western Blotting of specific cell death and apoptosis markers. The results, overall,
proved that DPS-2 was effectively encapsulated and delivered within cells inducing a nonapoptotic cell death.
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Multi-enzymatic nanobiocatalytic systems as efficient tools for the enrichment of
olive leaves extract to hydroxytyrosol and its derivatives

Giannakopoulou A., Chatzikonstantinou A. V., Gkantzou E., Spilia M., Kontogianni V.
G., Polydera A., and Stamatis H.

Laboratory of Biotechnology, Department of Biological Applications and Technologies,
University of Ioannina, Ioannina, Greece

Olive leaves can be found in high amounts in the olive oil industries (10% of the total weight
of the olives) and they accumulate during pruning of the olive trees. Olive leaves extracts
are rich in polyphenolics which have been proven to be highly beneficial for human health.
Oleuropein, the main bioactive polyphenolic compound in olive leaf extract, consists of
three parts: a glucose molecule, elenolic acid and hydroxytyrosol. Hydroxytyrosol (HYD)
is considered as one of the most powerful naturally derived antioxidants. Since contents of
HYD are low in natural sources, bioconversion of oleuropein to HYD is of increasing
interest.
The bioconversion of oleuropein to HYD and its derivatives can be described as a cascade
reaction in which enzyme molecules, such as β-glucosidase, laccase and lipase, are
involved. Cascade reactions, i.e., the integration of several enzymatic transformations
proceeding in a concurrent fashion, consist an emerging technology nowadays. The efficient
catalytic mechanisms of multi-enzyme cascade reactions have inspired scientists to develop
effective strategies in order to colocalize multiple enzymes on nanocarriers and create
artificial nanobiocatalytic systems.
In the present work, we focused on the development of robust multi-enzymatic
nanobiocatalysts for the conversion of oleuropein to hydroxytyrosol and its derivatives
through a cascade process. The nanobiocatalytic system was developed through the covalent
co-immobilization of hydrolases and oxidoreductases, onto nanoparticles. Finally, it was
applied under mild reaction conditions, for the bioconversion of oleuropein-rich extracts
from olive leaves to hydroxytyrosol and its bioactive derivatives.
Acknowledgements
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Competitive production of high-quality fuels from waste lipids
Bezergianni S., Dimitriadis A., and Chrysikou L.
Centre for Research and Technology Hellas – CERTH

Lipids from raw vegetable oils are the basic source of Fatty Acid Methyl Esters (FAME) or
1st generation biodiesel, which was introduced in the European fuels market in 2005.
However, the ambiguous Green House Gas (GHG) emission benefits, the competition of
land for the cultivation of energy crops (lipid source) vs. food/feed crops, and the technical
limitations and problems of the utilization of FAME in conventional vehicles, have driven
the quest for alternative technologies for biofuels production, namely 2nd generation (wastebased) and 3rd generation (algae-based).
This paper focuses in the contemporary technology of catalytic hydrotreatment, which
enables the conversion of waste lipids (waste cooking oils, animal fats) to paraffinic fuels.
More specifically, catalytic hydrotreatment allows the cracking and saturation of
triglycerides as well as the oxygen removal, rendering pure hydrocarbon diesel-like
molecules with excellent fuel properties, rendering an over 90% yield. Catalytic
hydrotreatment in combination with hydroisomerization can also lead to the production of
jet- and gasoline-like molecules, while also improving the diesel cold flow properties, thus
extending the applications to colder climates. The environmental benefits as estimated via
Life Cycle Analysis (LCA) indicate that paraffinic diesel from waste-lipids can have a
significant reduction of the overall GHG emissions.
Moreover, catalytic the hydrotreatment technology allows the co-processing of lipids with
fossil-fractions, thus the direct integration of lipids within a conventional refinery.
According to the results obtained from a collaboration R&D project with Hellenic
Petroleum, co-processing waste lipids up to 5% with a petroleum intermediate fraction leads
to the production of hybrid biofuels that abide 100% with the EN590 diesel fuel
specifications. Moreover, according to the LCA performed, an integration of 5% waste
lipids within a refinery can lower up to 11% the GHG emissions associated with diesel
production.
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Biotechnological production of polyols through bioconversions of crude glycerol by
newly isolated strains of the yeast Yarrowia lipolytica

Vastaroucha E.S., Michou S., Kalantzi O., and Papanikolaou S.

Department of Food Science and Human Nutrition, Agricultural University of Athens

The purpose of this study is to investigate the ability of newly isolated Yarrowia lipolytica
strains to grow on crude glycerol, the main by-product of the industrial production of
biodiesel. In particular, the ability of the yeasts to metabolize glycerol and produce dry yeast
biomass (dry cell weight, DCW) and secondary metabolites such as cellular lipid,
endopolysaccharides and polyols (e.g. mannitol, arabitol, erythritol) was assessed, in trials
performed under nitrogen limitation. Two newly isolated strains (namely FMCC Y-74 and
FMCC Y-75) were used, while trials were performed in different initial glycerol
concentrations (initial glycerol, Glol0, varying between 40 and 120 g/L) and a fed-batch
fermentation in shake flasks.
At low Glol0 concentrations (=40 g/L), almost exclusively mannitol was synthesized, while
the more the pH dropped the more increment of polyols occurred (i.e. the strain FMCC Y74 produced ~20 g/L of mannitol at pH=3.0). On the other hand, when Glol0 concentration
increased (=80 or 120 g/L), besides mannitol, also arabitol and erythritol were synthesized
in appreciable quantities. In fed-batch fermentations in which glycerol was maintained in
substantially low concentrations (<40 g/L), almost exclusively mannitol was synthesized
(maximum mannitol ≈38 g/L, conversion yield of mannitol produced per unit of glycerol
consumed ≈0.56 g/g). Cellular lipids in restricted quantities (8-14% in DCW) were
produced, but in any case, lipid in slightly higher quantities were found at the first growth
steps decreasing at the stationary growth phase, while cellular polysaccharides increased
with the time reaching to values of c. 35-42% w/w in DCW at the stationary phase of growth.
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Study of solvent extraction kinetics of phenolics from Oregano

Oreopoulou A., Gousias G., Tsimogiannis D., and Oreopoulou V.

Laboratory of Food Chemistry and Technology, School of Chemical Engineering,
National Technical University of Athens

Our study concerns a comparable kinetic study for phenolic extraction of Origanum vulgare
spp. hirtum, so as to define the optimal extraction conditions for either the individual
compounds or the overall phenolic content. For this purpose the solid residue remaining
after the hydro-distillation of the plant O. Vulgare ssp. hirtum was used. Ethanol-in-water
mixtures of different ethanol content, (0-96%), were used for the extraction. The extracts
were analysed, quantitatively and qualitatively, for their phenolic content, by FolinCiocalteau method and HPLC analysis, respectively, while their antioxidant activity was
expressed as Trolox equivalents. The HPLC analysis indicated the presence of rosmarinic
acid, acids (lithospermic and salvianolic type), flavonoids (flavones and flavonol
glycosides) and carvacrol. Extraction proceeds at a high rate initially and slows down to
level off at approximately 30 min, before reaching equilibrium. The faster phenolics
diffusion takes place with 60% ethyl alcohol. The increase in temperature from 22oC to
40oC and 60oC, and the decrease in the solid-to-liquid ratio from 5% w/v to 2.5% w/v,
resulted both in an increase of the initial rate. Also, increase of the particle size strongly
affects the extraction rate, which, in the smallest particle size of <315μm, is much higher
than in any other case. The solution with ethyl alcohol content of 60% exhibited the highest
phenolic recovery and the strongest antiradical capacity. Increase of water content, up to
40%, showed increase in the yield of rosmarinic acid. Increase in temperature from 20oC to
60oC led to acceleration of water extraction and to improvement of both time and efficiency
of ethanolic extraction. The extraction yields look slightly higher when particles of larger
size are extracted. The diffusion coefficient for the slow extraction stage remains practically
constant and independent of most parameters.
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A multi-analytical study of oils and varnishes preserved in the workshop of three
generations of artists from the Gilliéron family: a view of popular archaeology and
high quality replicas
Kaziani K.1, Boyatzis S.1, Roumpou M.2, Kalogeropoulos N.2, Mitsopoulou C.3, and
Polychronopoulou O.1
1

University of West Attica, Dept of Conservation of Antiquities and Works of Art
2
3
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Émile Gilliéron, and his son, also named Émile, were famous art restorers and
archaeological craftpersons who lived and worked in Greece in the late 19th and early 20th
centuries. Their close collaboration with Sir A. Evans resulted in the creation of the restored
frescoes of Knossos, amongst the most influential images of Aegean archaeology to this
date and which are included in collections of many museum worldwide. Father and son ran
a thriving business producing and selling watercolors and other reproductions made directly
from the originals. Following their legacy, grandson of E. Gilliéron, Alfred, continued the
family business entering the souvenir market from the 1950’s onwards. The Archives of the
Gilliéron family were entrusted to the French School at Athens (that allowed us access to
the material), comprising amongst others material remains from their artistic workshop.
Ten samples of liquid and semi-liquid materials, potentially oils and varnishes used by the
artists and found in the workshop were submitted for analysis, implementing FT-IR and
subsequently GC-MS. The primary aim of this study was to understand the framework for
the production of high-quality replicas during the past two centuries. It was also anticipated
to gather important data regarding the nature of the oils and varnishes used, and the extent
to which these correspond with findings from the actual reproductions and furthermore with
practices of the past. The samples analysed preserve a wide range of classes of compounds:
free fatty acids both saturated and unsaturated, mono-, di- and triacylglycerols, a series of
diterpenoids characteristic of the Pinaceae family (including many oxidation products) and
also triterpenoids characteristic of the Pistacia family.
The results obtained provide valuable insights into the technical aspects of archaeological
reproductions, especially given the relative dearth of information with regard to replica
production in Greece during these early stages; art-works that nonetheless formulated
popular concepts of Minoan and Mycenaean art.
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Development of novel packaging materials with the incorporation of lipids and
other food-grade ingredients

Kalogianni E. P., Georgiou D., Exarhopoulos S., Tsagdi A., Drosos I., Vlachou A.,
Karasiotas G., and Kallitsis I.
Dept. Food Science & Technology ΑΤΕΙ Thessaloniki, Sindos

The appropriate selection of a packaging material is a critical factor for the assurance
of the safety and quality of food as well as for the ease of food use. Sustainability
concern in the society and the food industry drives the packaging industry into research
for more sustainable packaging materials yet compatible with food products.
Depending on the use of the food packaging system the required properties involve gas
barrier, mechanical, thermal, rheological, morphological, optical and physical
properties.
This work presents the use of lipids in combination with other food-grade additives in
order to modify the properties of polypropylene (PP) aimed to be used in an injectionmolding process. The additives used to modify PP properties are safe for use for food
packaging and were applied in a manner that does not require a modification of the
injection molding process of the industry or the feeding of the injection molders.
Experiments with the additives were performed in lab scale as well as during the
injection-molding process in large scale in a packaging industry. Critical packaging
material properties were determined.
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Olive oil-in-water nanoemulsions for the encapsulation of Vitamin D
Demisli S., Chatzidaki M.D., Karvouni E., Tsakalidou E., Xenakis A., and
Papadimitriou V.
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In recent years, there has been growing public interest in a healthier lifestyle, with the
food industry turning to the development of bioactives-containing products at effective
doses to provide a variety of health benefits. These products are known as functional
foods. In the specific case of the dairy products, the encapsulation of Vitamin D₃
(cholecalciferol) is of great importance as the calcium that is present in milk acts
synergistically with Vitamin D₃ resulting in higher absorption levels of both bioactives.
Of particular interest is the development of nanoemulsions, in which it is possible to
encapsulate the desired substances, while offering advantages, such as increased
bioavailability and solubility, protection of the functional substance from degradation
and efficient delivery of active ingredients.
The purpose of the study was to develop Vitamin D₃ enriched dairy products based
on nanotechnology. More specifically, novel biocompatible, edible, non-toxic oil-inwater (O/W) nanoemulsions containing refined vegetable oils (RVO) and extra virgin
olive oil (EVOO) were developed and structurally characterized in the absence and
presence of Vitamin D₃. It should be mentioned that Vitamin D₃ (cholecalciferol) was
dissolved within the lipid phase prior to emulsification. The stability of the
aforementioned systems was measured over time using the Dynamic Light Scattering
Technique (DLS) and Electron Paramagnetic Resonance (EPR) spectroscopy
employing the amphiphilic spin probe, 5-doxylstearic acid (5-DSA). From the
characteristics of the EPR spectra we have calculated the order parameter (S) and the
rotational correlation time (τR) in order to investigate membrane dynamics and the
degree of vitamin’s embedment. Using EPR and the free radical TEMPOL we have
also evaluated the antioxidant activity of Vitamin D₃ upon encapsulation in EVOO
nanoemulsions. Finally, the nanoemulsions were added to skim milk in order to develop
functional milk by replacing animal fat with Vitamin D₃-enriched vegetable oils.
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Lipid biosynthesis by edible fungi of genus Pleurotus grown on olive mill
wastewaters
Stamatiadis S.a, Papanikolaou S.b, and Diamantopoulou P.a
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Laboratory of Edible Fungi, Institute of Technology of Agricultural Products,
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b

Department of Food Science and Human Nutrition, Agricultural University of
Athens

The ability of two higher fungi of the genus Pleurotus, namely Pleurotus sapidus and
Pleurotus sajor-caju, to grow in liquid cultures with diluted sterilized olive mill
wastewaters (OMWs) was assessed regarding the production of biomass and
intracellular lipids by the above-mentioned fungi. The total phenolic content of the
employed OMWs was ~10 g/l and the culture media for fungal growth, after appropriate
dilutions, contained 0.0 (control), 1.5 and 3.5 g/l of phenolic compounds and glucose
of 30 g/l (a typical composition of OMWs originated from 3-phase continuous
centrifugation process systems). Although the initial phenolic compounds
concentration found into the culture medium was substantially high (c. 3.5 g/l), an
absolute positive effect was observed on mycelial growth, as remarkable amounts of
biomass were produced when the concentration of OMW was increasing; ~19 g/l of
DCW for P. sapidus and ~10 g/l for P. sajor-caju were produced at media containing
phenolic compounds of 3.5 g/l (the respective values for the control experiments, viz.
no OMWs added into the medium, were ~6 g/l for both P. sapidus and P. sajor-caju).
On the other hand, lipid synthesis of both mushroom strains was negatively affected by
the phenolic compounds’ addition into the medium, as the highest values were recorded
in the medium with no OMWs (lipid in DCW ~11.5 % w/w for P. sapidus and 8.5%
w/w for P. sajor-caju, while the respective values for the same fermentation point in
the media with 3.5 g/l of phenolic compounds were 4.4% and 2.3% w/w respectively).
Moreover, the kinetic results showed that lipids in DCW presented higher values in the
middle days of cultivation period and then these values decreased as fermentation
proceeded. The knowledge on lipid biosynthetic ability of the specific mushroom genus
is limited, therefore the results of the present study are considered as particularly
interesting.
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Encapsulation of oregano essential oil in yeast cells

Dimopoulos G., Katsimichas A., Tsimogiannis D., Oreopoulou V., and Taoukis P.

Laboratory of Food Chemistry and Technology, School of Chemical Engineering,
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Oregano essential oil contains a plethora of compounds relevant to the food industry.
In particular, it contains high concentrations of carvacrol, a compound with both
flavoring and strong antimicrobial capacities. Encapsulation in yeast cells
(Saccharomyces cerevisiae) is a promising method of protecting oils from oxidation
and controlling their release in food matrices. Yeast cells area easy to culture or obtain
as a by-product of the brewing industry. Moreover, the rich in β-glucans cell wall
provides a structural capsule ready to be employed as an encapsulating agent.
Encapsulation of lipophilic compounds in yeast cells can be achieved with an
incubation of the cells in contact with the compound.
The aim of this study was the investigation of the effect of time and temperature on the
encapsulation of oregano essential oil in dry yeast cells. Spray-dried baker’s yeast cells
were incubated for up to 24 h with water and oregano essential oil (carvacrol content >
85%) at temperatures from 30 to 65°C. At regular time intervals, the incubation mixture
was sampled and samples were centrifuged and freeze-dried in order to obtain dry
capsules. Total encapsulated oil was extracted with ethanol and surface oil was
extracted with hexane. The concentration of oil was determined both by GC-MS and
spectrophotometrically (A277).
Successful encapsulation of the oil was proven by performing an extraction of the
capsules with ethanol over time and comparing results with encapsulation in cells
disintegrated by homogenization. Non-disintegrated cells exhibited a gradual release of
carvacrol, whereas disintegrated cells exhibited an instantaneous release that was
independent of extraction time. Encapsulation efficiencies, expressed in terms of
carvacrol, reached 40% after 24 h of incubation. The encapsulation efficiency was
found to be temperature dependent with encapsulation efficiency reaching 21%, 28%
and 30% after merely 4 h of incubation at 30, 45 and 65°C respectively.
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Lipid synthesis of the edible-medicinal higher fungi Agrocybe aegerita during its
cultivation on glucose media
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In the present study the effect of high and low glucose concentration in the lipid
biosynthesis of the edible - medicinal fungus Agrocybe aegerita during its cultivation
in liquid batch cultures, is investigated. The main classes of intracellular lipids were
determined qualitatively and quantitatively by means of chromatographic techniques
(column chromatography, TLC). In situ transesterification of lipids was applied and
subsequent quantitative determination of fatty acids (as methyl esters) by gas
chromatography was performed. Intracellular lipid accumulation in high (C/N=40) and
low (C/N=20) glucose concentration did not exceed 4% (w/w) on dry biomass, which
is reasonable for non-oleaginous microorganisms. TLC analysis of lipids showed that
the major neutral lipids were triacylglycerols, sterols and waxes while the main
phospholipids were phosphatidylcholine and phosphatidylethanolamine. In both
fermentation conditions, the main fatty acids were palmitic (16:0), stearic (18:0), oleic
(18:1) and linoleic acid (18:2). The fungal phospholipids were produced in the first days
of cultivation and afterwards they were consumed whereas triacylglycerols production
took place. Since knowledge on lipid biosynthetic ability of the specific variety of
fungus is scarce, the result of the present study are considered particularly original.
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Effect of malaxation conditions on olive oil droplet coalescence

Kalogianni E. P., Georgiou D., and Exarhopoulos S.
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Malaxation is one of the most crucial unit operations during olive oil extraction since it
affects the quality, the extraction yield and the nutritional characteristics of olive oil.
The role of malaxation is to bring into contact the small oil droplets liberated from the
olive cells during crushing and provide the appropriate conditions for droplet
coalescence. Droplet coalescence is necessary prior to separation, when physical
separation processes are used, such as in the case of virgin olive oil extraction. The aim
of this work was to study in detail the evolution of droplet size distribution during
malaxation in actual processing conditions. For that reason experiments took place in
an experimental small industrial scale olive oil extraction plant (Alpha Oliver 500). The
effect of malaxation time and the effect of water dilution on the droplet size distribution
were examined. The results showed that malaxation induced progressive droplet
coalescence until most of the oil volume consisted of droplets in the order of 200 μm
whereas droplets of < 20 μm had practically disssapeared from the paste after 30-35
min malaxation. Diluting the paste with water in the malaxer resulted into a faster
coalescence. The result was attributed mainly to the decrease in the viscosity of the
pseudoplastic paste which facilitates mixing within the malaxer and consequently
droplet contact. In order to investigate the effect of the malaxation stage on olive oil
separation the droplet size distribution in the pomace effluent after separation in a twostage decanter was also examined. Droplet sizes in the pomace coming from the diluted
paste were smaller. The latter was attributed to increased coalescence in the stage of
malaxation and to easier separation in the decanter since the decrease in viscosity of the
continuous phase allows for faster movement of droplets of the same size.
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Physicochemical Characteristics, Fatty Acid Profile and Antioxidant Capacity of
Greek Pumpkin Seeds

Kalogianni E. P., Georgiou D., and Exarhopoulos S.
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Pumpkin seeds (Cucurbita pepo) are increasingly incorporated in the modern diet due
to their potential health benefits, associated with their high concentration in
polyunsaturated fatty acids, their antioxidant capacity and their high concentration in
dietary fibers and proteins. The aim of this work is to determine the fatty acid profile
and the antioxidant capacity of different samples of Greek pumpkin seeds coming from
the region of Thrace and to compare them with results on other varieties and regions.
Greek Pumpkin seeds are rich in oil (45.2%) and were found to have much higher
percentage of monounsaturated fatty acids (oleic acid) than the reported values of the
same variety (the percentage of oleic acid was found between 41.5-43%). This can be
attributed to the characteristics of the specific Greek variety as well as to the climate
conditions. Additionally, the Greek pumpkin seeds exhibit higher antioxidant capacity
in comparison to results reported on other varieties in the literature.
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production Food safety and quality, consumer issues due to their applications in
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Nanoemulsions have been lately introduced in various food applications which may
lead to various innovative products development. Due to their increased kinetic stability
and unique physicochemical properties, they maintain their structure and properties
during heating or chilling, pH adjustment or mechanical stress. They are considered
excellent carriers and delivery systems for incorporating bioactive compounds,
nutrients or flavors while allowing the controlled release and enhancing the stability
and bioavailability in food products. Nanoemulsions containing bioactive compounds
such as antioxidants (catechin, curcumin, polyphenols), or vitamins, colors, flavors,
antimicrobial agents, and even living cells (probiotics) have been incorporated in food
products in order to develop many nutraceutical-enriched products as reported in
literature.
However, nanoemulsions’ production process and composition raise several concerns
regarding either food safety (potential toxicity of the bioactive compound) or consumer
health claims. These concerns can be focused on three factors associated with: i) the
type and level of the bioactive and functional compounds in order for them to be safe
for consumption and remain health promoting, ii) the stability of the incorporated
components during nanoemulsions’ preparation (oxidation during homogenization
process due to mechanical stress) and iii) the stability and the maintenance of
functionality during storage. Additionally, consumers are skeptical towards
nanotechnology being involved in food processing.
Therefore, increasing awareness has arisen among authorities and stakeholders,
concerning the use of nanoemulsions in the food industries, for establishing means of
measuring and assessing the potential toxicity and hazard related to nanoemulsions’
ingredients.
Aim of this work is to summarize and analyze the possible health risk during
nanoemulsions’ preparation, which are associated either with their ingredients
(concentration limits of bioactive compounds and emulsifiers) and their nano-structure
or with manufacturing process, as well as the quality parameters which arise during
storage; kinetic stability of nanoemulsion and chemical stability of the incorporated
components.
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The oleaginous fungus Cunninghamella echinulata is able to accumulate great amounts
of lipids rich in γ-linolenic acid. The determination of fungal lipids is often done with
chloroform-methanol extraction according to Folch, followed by quantification either
gravimetrically or by gas chromatography. As an alternative to traditional solventbased lipid extraction procedures, four methods of lyophilized biomass in situ
transesterification have been developed in the present study in order to quantify fatty
acid content. Subsequently, total fat was calculated as the sum of individual fatty acids
expressed as triglyceride equivalents. The methylation protocols were based on acid
(sulfuric acid in methanol in 2 different conditions and hydrochloric acid in methanol)
and combination of acid/base catalysts (ISO 12966-2/2011). For comparison reasons,
Folch and Soxhlet extractions were also carried out. As regards the individual fatty
acid content (expressed as mg FAi/g biomass), the direct protocols provided equivalent
values except from the one utilizing methanolic HCl, which resulted in significantly
lower amounts. The main fatty acids found were palmitic (61 mg/g), stearic (32 mg/g),
oleic (166 mg/g), linoleic (48 mg/g) and γ-linolenic acid (54 mg/g). Similarly, the mean
value of total fat was 41.2% (w/w) for the three protocols and 36.3% (w/w) for the HClbased protocol. Both Folch and Soxhlet methods extracted a lower lipid content (33.5%
w/w). The reproducibility of the direct methylation protocols ranged between 0.8% to
6.3% (n=6). The accuracy (expressed as recovery) of the four protocols was tested on
olive oil and pure triundecanoin and ranged from 98-110%.

Greek Lipid Forum

39

8ο Πανελλήνιο Συνέδριο GLF: Σύγχρονες Τάσεις στον Τομέα των Λιπιδίων
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Microemulsions have been intensively utilized as delivery systems for drugs, nutrients
and enzymes. They are able to overcome low drug solubility and bioavailability while
offering a protective environment for the bioactives against degradation phenomena.
Apart from the biocompatibility, a “good” nanocarrier helps the bioactive to overcome
the epithelial barriers in the human body formed by cells and mucus. The ingredients
and the size of a nanodispersion are the properties affecting the suitability of the final
carrier to deliver substances with pharmacokinetic drawbacks.
In the present study, two water-soluble natural antioxidants were encapsulated in novel
W/O microemulsions: hydroxytyrosol (HT) and gallic acid (GA). Both are antioxidant
promoters of cell defense mechanisms against oxidative stress with also
cardioprotective, anti-inflammatory and antidepressant properties. Encapsulated HT
was tested for oral administration, the most common route of drug administration, while
encapsulated GA was tested for nasal administration. This latter has gained great
interest as a non-invasive route and as an alternative to oral administration.
All the systems were formulated with emulsifiers used for pharmaceutical applications
and mixtures of Extra Virgin Olive oil with isopropyl myristate (IPM) and sunflower
oil (SO). The reverse micelles were studied structurally, in the absence and the presence
of the natural antioxidants, using Dynamic Light Scattering (DLS) and Electron
Paramagnetic Resonance (EPR). EPR was also used to evaluate the antioxidant activity
of the compounds after encapsulation against a stable free radical. Additionally, for the
transport studies of HT through the intestinal epithelium, we utilized a co-culture model
of Caco-2 and HT29 cells while for GA and nasal delivery RPMI-2650 cell line was
used. The compounds were quantified by LC/MS-MS method indicating that the
ingredients and the composition of the nanodispersion plays a crucial role in the
epithelial delivery of bioactives.
40

Greek Lipid Forum

8ο Πανελλήνιο Συνέδριο GLF: Σύγχρονες Τάσεις στον Τομέα των Λιπιδίων
Activities of Platelet-Activating Factor (PAF) enzymes after a long term
consumption of a yogurt enriched with PAF inhibitors
Detopoulou M., Petsini F., Gavriil L., Nomikos T., Fragopoulou Ε., Antonopoulou S.

Laboratory of Chemistry, Biochemistry and Physical Chemistry of Foods, Harokopio
University, Athens, Greece
Platelet-activating factor is a potent inflammatory mediator playing a crucial role in
atherosclerosis. This study evaluates the effect of a yogurt enriched with a natural
extract from olive-oil by-products rich in PAF inhibitors on PAF actions and
metabolism in healthy volunteers.
A double blinded, placebo-controlled, parallel intervention study, 8 weeks’ duration,
was performed. Ninety two apparently healthy volunteers (35-65 years) were randomly
allocated into three groups. Volunteers in Group A consumed a maximum of one yogurt
every 2 weeks, volunteers in Group B consumed a non-enriched yogurt daily and
volunteers in Group C ate an enriched yogurt daily. Biological samples were collected
before the intervention, 4 and 8 weeks after the intervention. The activity of PAF's
biosynthetic enzyme 1-alkyl-2-acetyl-sn-glycerol cholinephosphotransferase (PAFCPT), PAF's catabolic enzyme PAF acetylhydrolase (PAF-AH) were evaluated in
leucocytes while the circulating isoform of PAF acetylhydrolase (LpPLA2) was
evaluated in plasma. Ex vivo platelet aggregation induced by PAF, ADP and thrombin
receptor activating peptide was determined in volunteers platelet-rich plasma.
The activities of all PAF enzymes weren't differentiated between groups. Only PAFAH activity was decreased in group C at 8 weeks (p=0.010). Platelet sensitivity against
PAF (expressed as EC50PAF) was differentiated among groups 4 weeks after the
intervention (p =0.037). Also, an increase of EC50PAF in group C was detected at 4
weeks compared to baseline (p=0.005).
The consumption of the enriched yogurt led to reduced activity of PAF catabolic
enzyme probably reflecting lower PAF levels and decreased platelets' sensitivity,
indicating a potential cardioprotective role of PAF inhibitors.

The work is funded by SYNERGASIA 2011 PROGRAMME. This Programme is cofunded by the European Regional Development Fund and National Resources, Project
Code 11SYN-2-652
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Enzymatic treatment of herbal extracts for enhancement of their effect on
Lipases of medical interest

Nakou K., Chatzikonstantinou A. V., Spyrou M., Molochidou M., Kontogianni V. G.,
Polydera A., and Stamatis H.

Laboratory of Biotechnology, Department of Biological Applications and
Technologies, University of Ioannina, Ioannina, Greece (email: hstamati@uoi.gr)

Lipases are a widely known group of enzymes of great industrial and medical interest.
They hydrolyze triacylglycerol to glycerol and fatty acids. In humans, pancreatic and
gastric lipases are essential enzymes for efficient fat digestion. Additionally, some
lipase - producing bacteria and fungal dermatophytes use lipases to degrade the
extracellular matrix of the host cells and penetrate into the tissues, thus causing
infective diseases. Potent inhibitors, as well as activators, of these enzymes are of a
great interest as they can be used to develop anti-obesity and antimicrobial agents. Plant
extracts and their phytochemicals are well known for their various biological activities
and their ability to boost human health. In last decades many plant extracts have been
screened for their lipase inhibitory activity and the results were impressive as they can
lead to lipase inhibitors with fewer side effects. In the present study, two Greek
medicinal herbs, thyme (Thymus vulgaris) and dittany (Origanum Dictamnus), were
studied for their potential lipase inhibitory and antimicrobial activity. Laccase from
fungus Trametes versicolor (TvL) was used for the enzymatic modification of these
extracts in attempt to enhance their biological activity. Laccases are oxidoreductive
enzymes which can catalyze the oligomerization of natural phenols leading to products
with higher lipophilicity, enriched functional groups and better biological activities.
Herein, aqueous and methanol extracts of thyme and dittany were tested, before and
after their enzymatic modification, for their (a) inhibitory activity on Porcine Pancreatic
Lipase (PPL) and Candida rugosa Lipase (CrL) and (b) antimicrobial activity against
gram (±) bacteria.
This research has been co‐financed by the European Regional Development Fund of
the European Union and Greek national funds through the Operational Program
Competitiveness, Entrepreneurship and Innovation, under the call "Aquaculture" "Industrial Materials" - "Open Innovation In Culture" (project code: Τ6ΥΒΠ-00033)
Konstantina Nakou is very thankful to EUGENIDES FOUNDATION – KAD
ALEXANDER STAVROPOULOS for the financial support.
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Comparison of the nutritional value of raw and cooked sardine (Sardina
pilchardus) fillets

Didonaki A., Panagiotakopoulos I., Petsas A., and Nasopoulou C.

Department of Food Science and Nutrition, School of the Environment, University of
the Aegean

The aim of the current study was to investigate the effect of the heat treatment as well
as the effect of the herb (rosemary) enrichment of sunflower oil used for the heat
treatment on the Sardina pilchardus fillets fatty acid profile. The methods used were a)
the Bligh-Dyer extraction in order to obtain the total lipids (TL) of the samples used
and b) the internal standard method prior to fatty acid analysis by gas chromatographic
technique.
The main results are that a) rosemary-enriched sunflower oil heat treatment of fish
fillets exhibited statistically increased levels of fatty acids compared to those treated
using plain sunflower oil - this fact could be attributed to the antioxidant properties of
rosemary oil - b) rosemary-enriched sunflower oil heat treatment of fish fillets showed
statistically less reduction in fatty acid levels of fresh sardines compared to the ones
treated with plain sunflower oil, c) statistically increased linoleic acid leves was
observed in baked sardine fillets with sunflower oil enriched with rosemary in relation
to both fresh sardine fillets and sardine fillets treated with plain sunflower oil and e)
sardine fillets baked with both sunflower oil and sunflower oil enriched with rosemary,
showed enhanced cardioprotective activity compared to fresh sardines fillets.
In conclusion rosemary-enriched sunflower oil heat treatment of fish fillets exhibited
increased nutritional value in terms of cardioprotection along with increased linoleic
acid levels.
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Polyphenols and dietary fibers obtained from post brewing coffee grounds
incorporated in cookie formula

Papageorgiou C., Tsimogiannis D., Dermesonlouoglou E., and Taoukis P.

Laboratory of Food Chemistry and Technology, School of Chemical Engineering,
National Technical University of Athens
Coffee is one of the world’s most popular beverages. Spent Coffee Ground-SCG is the
main byproduct (45%) of coffee beverage preparation and instant coffee
manufacturing. It contains large amount of organic compounds, polyphenols and fibers
that can be exploited as a source of value-added products.
The aim of this study was to characterize and further process SCG so as to valorize the
treated byproduct for the enrichment of cookies with polyphenols and dietary fibers.
Freeze-dried SGC was extracted successively with solvents of decreasing polarity.
Phenolic compounds were detected at the high polarity fractions. Total phenolic
content-TPC was determined approximately at the magnitude of 22000ppm, including
total chlorogenic acids (3500ppm), while total dietary fibers are 67%w/w.
After characterization of SCG, successive acetone extractions were carried out to
remove the low polarity fraction, including lipids, aroma components and caffeine
leading to a defatted, almost odorless powder with high concentration in (water-soluble)
polyphenols and fibers. SCG powder was incorporated into cookie formula, followed
by baking at 200°C. Two series of SCG containing cookies was produced (4% and 7%
SCG/cookie). The enriched cookies presented high TPC, approximately 600 and
1000ppm respectively. 7% SCG cookies could be classified as source of dietary fiber
(EU1924/2006). The sensory characteristics of SCG cookies were: light-to-dark brown
color, crispy texture and pleasant coffee flavor/aroma.
The cookies were packaged in polyethylene/polypropylene containers and stored in
dark at various constant temperatures, to carry out shelf life test. Based on total sensory
quality, the shelf life of 4% and 7% SCG cookies (at 25°C) was 541 and 409 days,
respectively (control cookies: 359 days).
The significance of this study is to propose an innovative use of SCG in food industry
producing high nutritional value products and reducing coffee brewing byproducts.
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Effect of High Pressure and Pulsed Electric Fields on improved recovery of high
added-value compounds from olive pomace
Psarianos Μ., Andreou V., Dimopoulos G., and Taoukis P.

Laboratory of Food Chemistry and Technology, School of Chemical Engineering,
National Technical University of Athens

Olives contain high value compounds such as polyphenols with antioxidant properties,
proteins and pigments. Substantial amounts of these compounds are lost in the olive
pomace that is a valuable solid by-product from olive oil production industries.
Nonthermal technologies, resulting in shorter processing time and increasing recovery
yield of pomace olive oil and further extraction of valuable compounds are being
explored to replace or assist conventional processing recovery techniques. The
objective of this work is to evaluate the effect of Pulsed Electric Fields and High
Pressure on improved recovery of the high added-value compounds from olive pomace.
Dried (vacuum drying at 40oC) olive pomace (Tsounati cv) (by-product of two-phase
centrifugation stage of olive oil extraction) was treated with PEF (1-6.5kV/cm, 2006000pulses, 20Hz and 15μs pulse width) or HP (100-600MPa, 1-40min) processing,
after submersion in the extraction solvent. Solid-liquid extraction technique was used
to extract the compounds from untreated, PEF treated and HP treated samples. All the
extracts were analyzed for total phenolic compounds, antioxidant activity and pigments
concentration (chlorophylls and carotenoids).
PEF and HP pretreated olive pomace led to a significant increase of protein composition
(over 100%), antioxidant activity and total polyphenol compounds (up to 60%)
compared to control. More intense HP and PEF processing conditions resulted in a
higher increase of the high value compounds. The antioxidant activity followed the
trend of the total phenolic compounds, because it was correlated with their
concentration. No significant differences were obtained for total carotenoids and
chlorophylls compared to control samples.
The results obtained in the present study showed the potential of PEF and HP-assisted
technology to improve the recovery of high-added value compounds from olive
pomace.
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Cold water extracts of aromatic plants for the preparation of instant beverage

Ourailoglou D., Strati I. F., Batrinou A., Koulouris S., Giannakourou M., Papadakis
S., and Sinanoglou V. J. *

Department of Food Science and Technology, University of West Attica, Ag.
Spyridonos 12243, Egaleo, Greece, *e-mail: vsina@uniwa.gr

The recovery of bioactive ingredients from aromatic and medicinal plants for the
enrichment of foods and beverages or the preparation of dietary supplements, presents
great nutritional, scientific and economical interest. The aim of the study was to prepare
functional instant beverage premixes with cold water, providing health benefits to
consumers. Therefore, the first goal of the study was to immerse selected aromatic
plants into cold water and examine its efficiency at extracting their bioactive phenolics.
The biological activity of the above extracts was estimated by the total phenolic content
(TPC), the antioxidant and antiradical activity measurements. To a further step several
combinations of the extracts were evaluated to define their organoleptic properties. The
prepared beverage blend with the highest antioxidant and sensory quality was selected
to produce instant beverage powder with enhanced health properties. Combining the
TPC results with the overall appearance and acceptability scores, the beverage blend
prepared from the combination of Syzygium aromaticum, Hibiscus sabdariffa and
Melissa officinalis L. extracts was selected as the optimum one. As an overall research,
a systematic shelf life study was performed in the above instant beverage powder under
subsequent storage at 25, 40 and 70 oC under atmospheric pressure for two months,
assessing total phenolic content (TPC), antioxidant and antiradical activity, colour and
antimicrobial activity of samples. The instant beverage powder maintained consistently
its antioxidant and antiradical activity and colour parameters during subsequent storage
at 25 oC for the whole storage period. The powder of the three aromatic plants stored at
25 oC also showed antibacterial and antifungal activity (as assessed by the agar well
diffusion method). The degradation mechanism of beverage powder phenolics and the
appearance via colour measurement were significantly affected by heat during storage
period.
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Comparison of fatty acid profile of wild, farmed and cold-smoked Atlantic
salmon (Salmo salar)

Sinanoglou V. J. *, Kyrana V. R., and Lougovois V. P.

Department of Food Science and Technology, University of West Attica, Ag.
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Salmon is the common name for several species of fish in the family Salmonidae (e.g.
Atlantic salmon, Pacific salmon). Although salmon is available from both wild and
farmed sources, about 73% of the commercially available Atlantic salmon is farmed.
Therefore, the aim of the study was to examine comparatively the fatty acid profile of
wild, farmed and smoked Atlantic salmon (Salmo salar). Analyses were conducted on
raw and cold-smoked fillets. Total lipids were extracted by the Bligh & Dyer method
from wild, farmed and smoked Atlantic salmon flesh and fatty acids were determined
by gas chromatography (GC-FID). The results indicated that wild salmon contained
significantly higher proportions of total monounsaturated fatty acids (MUFA), myristic
acid (C14:0), oleic acid (C18:1, ω-9) and docosahexaenoic acid (DHA), similar
proportions of total saturated fatty acids (SFA), palmitic acid (C16:0), stearic acid
(C18:0), linoleic acid (C18:2, ω-6) and eicosapentaenoic acid (EPA), as well as lower
proportions of total polyunsaturated fatty acids (PUFA) and a-linolenic acid (C18:3, ω3), compared with the farmed fish. Moreover results showed that cold-smoked salmon
meat contained more saturated and less unsaturated fatty acids than either wild or
farmed fresh salmon. Specifically, the cold-smoking process significantly (P<0.05)
increased the proportion of palmitic acid (C16:0) and decreased the proportions of oleic
acid (C18:1, ω-9), linoleic acid (C18:2, ω-6) and a-linolenic acid (C18:3, ω-3). In
conclusion, results showed that farmed salmon provides high levels of PUFA to
consumers and the cold-smoking process has a negative impact with respect to MUFA
and PUFA, especially on the proportion of ω-6 fatty acids.
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Comparison of fatty acid profile and lipid quality indices among wild and
farmed European sea bass (Dicentrarchus labrax) from two culture farms

Sinanoglou V. J. *, Kyrana V. R., Strati I. F., and Lougovois V. P.
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Spyridonos 12243, Egaleo, Greece, *e-mail: vsina@uniwa.gr
Modern perceptions of a healthy diet, rich in long-chain ω-3 fatty acids, coupled with
the growing world population and the declining stocks of commercially important
finfish species, have significantly increased the demand for products of aquaculture.
Therefore, the goal of the study was to assess the fatty acid profiles and lipid quality
indices of wild and conventionally-farmed European sea bass (Dicentrarchus labrax)
from two different farms along the Aegean Sea, in relation to fish meal. The fatty acid
proportions, sums and ratios, as well as the health-related lipid quality indices, i.e.
atherogenic index [AI], thrombogenic index [TI] and the ratio of hypocholesterolaemic
to hypercholesterolaemic fatty acids [h/H], were determined by gas chromatography
and compared across the samples analyzed. The fatty acid (FA) profile of both wild and
farmed fish muscle total lipids (TL) exhibited a dominance of monounsaturated
(MUFA) and polyunsaturated (PUFA) fatty acids. In particular, MUFA ranged from
38.18 - 42.11% of the total fatty acids and were higher than the PUFA (29.91 - 31.06%)
and saturated (SFA) (27.99 - 31.21%) fractions. Moreover, all samples met the
recommended AI, TI and h/H values. The FA profile of muscle TL revealed that
differences were more apparent in the proportion, rather than in the variety of FA,
which was related to the FA proportions in the feed. Interestingly, fish from one farm
exhibited most beneficial FA profile in terms of eicosapentaenoic and docosahexaenoic
acid proportions, sum of ω-3 FA, PUFA/SFA ratio and ω-3/ω-6 ratio. Given the fact
that the FA profile of farmed fish largely reflects the FA composition of the feed, it can
be concluded that farmed fish raised on controlled diets, could have comparable or even
higher nutritional quality than wild fish, in terms of fatty acid composition.
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Production of yeast biomass during growth of selected yeast strains on blends of
crude glycerol and olive-mill wastewaters
Filippousi R.1, Aleiferi G. 1,2, Flouri F.2, Sarris D.1, Diamantopoulou P.3, and
Papanikolaou S.1*
1

Department of Food Sci. and Human Nutrition, Agricultural University of Athens
2
Department of Crop Science, Agricultural University of Athens
3
Laboratory of Edible Fungi, Institute of Technology of Agricultural Products
(ITAP), Hellenic Agricultural Organization - Demeter

The ability of three yeast species namely Cryptoocccus curvatus, Rhodosporidium
toruloides and Lipomyces starkeyi to grow in submerged shake-flask cultures with
biodiesel-derived crude glycerol employed as the sole carbon source was assessed in
carbon-limited conditions. Within the frame of the minimization of water usage and the
concept of the circular bio-economy, tap fermentation water has been partially replaced
by olive-mill wastewaters (OMWs), therefore the employed yeast strains besides their
potential to present biomass production, were tested as regards their ability to present
decolorization and removal of phenolic compounds during the fermentations
performed. Trials were carried out in medial composed of initial glycerol concentration
adjusted to ~60 g/L, whereas OMWs had been added in order to have an initial phenolic
compounds concentration of ~1.3 g/L. Blank experiments were carried out in media
without OMW addition. The obtained results indicated that the phenolic compounds
did not result in inhibition in the microbial mass; in contrast, higher dry cell weight
(DCW) production was reported for the trials in which OMWs had been added into the
medium compared with the blank cultures for C. curvatus (c. 30 g/L for the blank
experiment vs 36.4 g/L for the trial with OMWs) and R. toruloides (27.5 g/L for the
blank vs 33.2 g/L for the trial with OMWs). For L. starkeyi, the trial without OMWs
resulted in slightly higher biomass production (26.1 g/L for the blank vs 23.2 g/L for
the trial with OMWs). Cultures in media supplemented with OMWs resulted in higher
intra-cellular synthesis of polysaccharides for all microorganisms tested, whereas the
addition of phenolic compounds did not seriously affect the production of cellular
lipids, which in all cases was not dominant. Significant decolorization (50-60%) and
removal of phenolic compounds from the medium (30-65%, w/w) was observed all
implicated yeasts.
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Optimization of lipid production by Rhodosporidium toruloides cultivated on
biodiesel-derived glycerol employed as substrate
Lydaki G., Filippousi R., Koutinas A. A., and Papanikolaou S. 1
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The aim of the present study was to monitor the effect of various pH values and NaCl
concentrations on lipid production by the yeast Rhodosporidium toruloides NRRL Y27012. Trials were carried out under nitrogen limited conditions in shake-flasks with
crude glycerol employed as substrate with initial concentration 80g/L. Three different
initial pH values (5.5, 6.5, 4.5) and six different NaCl concentrations (2, 5, 8, 10, 20,
30 g/L) were tested in order to study their effect upon lipid production. At pH=4.5, total
dry cell weight (TDCW) of 7.0 g/L and lipid of 2.5 g/L were indicated. At pH=5.5,
TDCW=23.9 g/L and lipid =8.1 g/L were reported while at pH=6.5 the respective
values were 20.8 g/L and 7.1 g/L. Moreover, concerning the NaCl experiments, our
data showed that the increase of NaCl in the medium had as result a reduction on the
produced biomass and lipids. In particular, from 2 to 8 g/L, TDCW and lipids reached
the highest values of 23.3 g/L and 9.4 g/L, in contrast to the concentrations of 10 to 30
g/L of NaCl, where the respective values were 12.2 g/L and 5.0 g/L. The dominant fatty
acids for the pH trialwere oleic acid (up to 58.8%, w/w of total lipids) and palmitic acid
(up to 33.4% w/w). Not any significant differences in the fatty acid composition of the
cellular lipids were reported as regards the differentiation in the initial pH value or the
initial addition of NaCl into the medium, therefore it is apparent that the osmotic stress
did not seem to affect the fatty acid composition of the lipids.
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Biotechnological production of citric acid and polyols during growth of Yarrowia
lipolytica on media composed of biodiesel-derived glycerol and olive-mill
wastewaters
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The ability of the yeast strain Yarrowia lipolytica ACA-YC 5031 to be cultured in
submerged shake-flask experiments with biodiesel-derived glycerol employed as the
carbon source (initial glycerol added 70.0±5.0 g/L) was assessed in nitrogen-limited
conditions, employed in order to enhance the production of secondary metabolites like
polyols, citric acid and microbial oil by this yeast. Olive-mill wastewaters (OMWs),
the principal residue deriving from the three-phase olive oil production process, were
employed as liquid medium (addition in order to create a medium with initial phenolic
– phi =2.0 g/L) in order to partially replace tap water in the performed trials, whereas
the impact of the medium pH was studied upon the processes carried out. In the blank
experiment (culture pH throughout the experiment 6.0±0.5, no OMWs added)
maximum citric acid (CAmax) of 10.5 g/L was synthesized, while the maximum quantity
of total polyols (mannitol+arabitol+erythritol – Σpolyolsmax) was 23.1 g/L. In the
medium with added OMWs (phi=2.0 g/L) at pH=6.0±0.5 a metabolic shift towards CA
production occurred (CAmax=28.6 g/L, Σpolyolsmax=13.9 g/L). When pH value dropped
and OMWs remained into the medium (phi=2.0 g/L), polyols concentration drastically
increased (i.e. at pH=3.0±0.2, CAmax was 17.7 g/L while Σpolyolsmax was 42.1 g/L).
The decrease of pH value increased the quantity or erythritol to the detriment of that of
mannitol. Moreover, the combined effect of the presence of OMWs and the lowering
of pH into the medium, increased cellular lipid accumulation by the strain (maximum
lipid in DCW was 23.9% w/w in the medium with no OMWs and pH=6.0±0.5, while
the respective value was 33.1% in the medium with phi=2.0 g/L and pH=3.0±0.2).
Therefore the addition of OMWs and the manipulation of pH can significantly change
the metabolism of the employed yeast strain.
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Shelf life assessment of olive oil from studies at accelerated storage temperature
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The objective of this study was to determine the kinetics associated with thermal
degradation of extra virgin olive oil (EVOO) and olive oil (OO) composed of refined
and virgin olive oils, enabling the prediction of the degradation of particular quality
parameters of both olive oils during heating and storage. The effect of thermal oxidation
during storage in the presence or absence of O2 at various temperatures (40°C/150 days,
60°C/90 days, 80°C/14 days and 100°C/3.5 days) were studied by determining the acid
value, the peroxide value, extinction coefficients (K232 and K270), total phenolic content,
and oxidation stability (expressed as induction time, IT). At 40°C, in the absence of
oxygen, the changes in the examined quality indices were almost negligible for both
types of olive oil. Changes in oxidation-quality indices of both EVOO and OO did occur
at more elevated storage temperatures, but they were rather limited in oxygen-free
conditions. The experimental results obtained indicated that the degradation of the
quality indices as function of storage time followed zero-order kinetics. Using the
Arrhenius equation as a secondary model, a composite model was developed to study
the effect of storage temperature and time on the quality indices. The shelf life of both
olive oil categories was estimated by extrapolating experimental values to 20, 30, 40
and 50°C.
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white wine: Influence on antioxidant activity and sensory parameters
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Sulfur dioxide has been traditionally used to control both, oxidative process and
undesirable fermentations during winemaking; however, it has been associated with
some health risks such as allergic reactions incurred by sulphite sensitive individuals.
For the above reasons, among the chemical compounds which have been studied, the
use of enological tannins has been proposed as a promising alternative to SO2. “Vitanil
B” is a commercial enological tannin (Tara tannin), used for the clarification of white
wines, to protect the must from oxidation as well as to limit the development of taste
reduction during fermentation. In the present study, the tannin “Vitanil B” was added
at different concentration levels (ranging from 100 to 500 mg/L) in Malagouzia white
wine. Total phenol content, radical scavenging capacity, antioxidant activity as well as
CIELAB colour parameters were evaluated over a time period of 4 months for wine
samples enriched with tannin in comparison with wines treated with SO2 (200 mg/L).
Wines treated with tannin presented significantly higher total phenol content, higher
radical scavenging capacity and antioxidant activity (according to tannin addition
level), compared to control wines treated with SO2, at all sampling dates. A gradual
significant decrease of total phenol content was observed over the period of 4 months
for both wines treated with tannin and SO2. A slight decrease of radical scavenging
capacity was observed at the end of sampling period (4 months) for all wines treated
with tannin and SO2, except for those with the highest level of tannin addition (500
mg/L). At the end of 4 months, the antioxidant activity increased for wines enriched
with tannin at all levels, in contradiction with control and sulphited wines. Significant
changes were also observed in all colour parameters (L*, a*, b*, C* and hue) between
tannin-enriched wines and sulphited wines.
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Immobilization of enzymes is advantageous for numerous applications as it can provide
biocatalysts with enhanced stability, along with easy recovery from the reaction mixture
and efficient reuse. Last decades immobilization of enzymes on nanomaterials has gain
great interest due to the high protein loading capacity, the enhanced mass transfer
efficiency, and the stabilization that nanomaterials provide. Recently magnetic
nanomaterials have been used widely as supports for the immobilization of enzymes
because these materials can be easily separated using an external magnetic field which
may refine the operational cost and increase the product’s purity.
In the present study we report the preparation, characterization and application of novel
robust nanobiocatalysts prepared through the covalent immobilization of two
hydrolases (lipase B from Pseudozyma antarctica and cellulase from Trichoderma
reesei) on magnetic hierarchical porous carbon nanomaterials. Various techniques
including X-ray photoelectron spectroscopy, FT-IR spectroscopy and SEM were
applied to characterize the novel nanobiocatalysts. The developed nanobiocatalysts can
be effectively applied for the transformation of natural compounds such as the
preparation of lipophilic derivatives of flavonoids and the hydrolysis of cellulose.
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Effects of zinc on the physiology and fatty acid composition of the oleaginous
fungi Umbelopsis isabellina and Umbelopsis ramanniana

Despotidi A., Dourou M., and Aggelis G.
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Department of Biology, University of Patras

Zinc (Zn) is an essential trace element, indispensable for the proper growth of all
organisms. When it is found in high concentrations in the environment though, it can
be toxic to organisms. In order to survive at such harsh environmental conditions,
microorganisms may increase membrane selectivity by modifying the fatty acid
composition of their structural lipids. The aim of this work was to examine the effect
of increased concentrations of Zn in the growth media on the physiology, lipid
accumulation and fatty acid composition of two oleaginous fungi, namely Umbelopsis
isabellina and Umbelopsis ramanniana.
Cultivations have been performed on nitrogen-limited media having glucose as the
carbon and energy source and ZnSO4·7H2O, ranged from 0.001 to 1.5 g/l, as a zinc
source. Overall, the presence of Zn in high concentration did not inhibit either growth
or lipid accumulation. The medium containing ZnSO4·7H2O 0.01 g/l favored lipid
accumulation without affecting the fatty acid composition. It was also noticed that the
conditions that enhance lipid accumulation simultaneously increase lipid degradation
after the exhaustion of the carbon source in the growth medium. The dominant fatty
acid in lipids of both fungi was oleic acid (C18:1 n-9), while γ- linolenic acid (C18:3
n-6, GLA), found in small concentrations in the lipids, increased in the medium
containing

Zn 1.5 g/l. An increase of the phospholipid percentage and their

unsaturation index was also noticed. These findings may contribute to the
understanding of the adaptation mechanisms of fungi in media containing minerals in
high concentrations.
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Study of cheese analogues prepared with sodium caseinate and sunflower oil

Thomareis A. S., Dragoudaki C., and Xanthopoulou C.
Dept. Food Science & Technology ΑΤΕΙ Thessaloniki, Sindos

The objective of the present work was the preparation of cheese analogues containing
sodium caseinate (13.0-18.0%), sunflower oil (20.8-31.7%), water (50.0-60.2%), lactic
acid (1.0%) and sodium chloride (1.5%), as well as the study of their properties.
According to the mixture experiment design, twenty four samples were prepared, of
which twelve were of block type and the remaining twelve were of spreadable type.
The physicochemical properties, namely color, pH and fat globule size were
determined. Brightness, color parameter b* (yellowness) and fat globule size did not
differ significantly in the samples, while pH and color parameter a* (greenness) tended
to increase when the sodium caseinate concentration increased and the oil and water
contents decreased. Two methods were used for the study of the rheological and
mechanical properties: texture profile analysis (TPA) and lubricated squeezing flow,
respectively. Brittleness, hardness, compression work, chewiness, gumminess,
compression stress and relaxation stress increased with the sodium caseinate
concentration and decreased with the oil and water contents. On the contrary,
stringiness had the opposite behavior. In conclusion, the production of spreadable-type
and block-type cheese analogues is feasible. The desired properties can be obtained by
the appropriate combination of the three main ingredients. Sensory evaluation is being
carried out to complete the study.
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Fatty acid methyl esters in the volatiles of cultivated Pleurotus mushrooms Preliminary results
Tagkouli D. 1, Anastasopoulou M. E. 1, Zervakis G. I. 2, Bekiaris G. 2, Koutrotsios
G.2, and Kalogeropoulos N. 1
1

Laboratory of Chemistry, Biochemistry and Physical Chemistry of Foods,
Harokopio University, Athens, Greece

2

Laboratory of General and Agricultural Microbiology, Agricultural University of
Athens, Athens, Greece

BACKGROUND AND OBJECTIVE: Fatty acid methyl esters (FAME), known to
confer waxy, fatty, fruity aromas, have been identified in volatiles of mushrooms like
Morchella importuna, Agaricus bisporus, and Pleurotus. In this work we report the
presence of FAME in the volatiles of four Pleurotus ostreatus and four Pleurotus
eryngii strains, cultivated (i) on wheat straw (WS), (ii) wheat straw with grape marc
(GM) and (iii) olive leaves with olive mill wastes (OL).
METHODS: Volatiles were extracted from fresh mushrooms by headspace solid phase
microextraction (HS-SPME) after samples’ equilibration in thermostated saturated
NaCl solution and analysed by GC-MS. FAME were identified by reference to a mixed
FAME standard and the NIST98 mass spectral library, and were quantified by
employing 4-methyl-1-pentanol as internal standard.
RESULTS: The methyl esters of 14:0, 15:0, 16:0 and 18:2 were detected in all samples,
while those of 6:0, 12:0, 18:0, and 18:1 in the majority of samples. The sum of FAME
concentrations ranged between 6.1-29.2 mg/kg in P. ostreatus and 11.2-239 mg/kg in
P. eryngii. Total FAME were higher in P. ostreatus cultivated on WS (25.2 mg/kg) and
lower in OL (14.8 mg/kg). The opposite trend was observed in P. eryngii, with the
lower concentrations in WS (39.3 mg/kg) and the higher in OL (103.4 mg/kg).
The

abundance

of

FAME,

in

decreasing

order,

was

in

P.

eryngii

16:0>18:1>18:2>15:0>14:0, while in P. ostreatus 16:0>18:2>15:0>14:0≈18:1
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In vivo antioxidant activity evaluation of Arbutus unedo aqueous leaf extracts in
Saccharomyces cerevisiae cells

Samara E., Erkekoglou I., Mantzouridou F., Nenadis N.
ΕΡΓΑΣΤΗΡΙΟ ΧΗΜΕΙΑΣ & ΤΕΧΝΟΛΟΓΙΑ ΤΡΟΦΙΜΩΝ, ΤΜΗΜΑ ΧΗΜΕΙΑΣ
ΑΠΘ

Arbutus unedo (Ericaceae family), is a common evergreen shrub in the Mediterranean
countries with potential interest for the food industry. Its leaves, containing a wide
range of phenolic compounds, may provide extracts with a range of biological
properties in vitro. Their infusion has been used in the folklore medicine to counteract
various diseases.
To promote the use of A. unedo leaves as a dietary source of health promoting
antioxidants the infusion, decoction and cold infusion prepared following domestic
practices were examined in vivo toward the protection of S. cerevisiae cells from H2O2
induced oxidative stress. The yeast was selected as a suitable model to study various
biological processes in humans. Examination was carried out after determination of the
minimum effective, non-cytotoxic concentration of the extracts. In addition, the
extraction yield was calculated, the extracts were characterized with regards to their
total polar phenol (TPP) content using the Folin-Ciocalteu assay and for reasons of
comparison the in vitro antioxidant capacity was estimated using the DPPH• and
ABTS•+ assays.
The extraction yield depended on the practice followed. The more intense the
conditions the higher the yield (decoction>hot infusion>cold infusion). The cold
infusion was inferior to the other two in terms of TPP content and radical scavenging
activity. The decoction was richer in TPP content than the hot infusion but slightly more
efficient in the scavenging of the synthetic radicals. In S. cerevisiae cells, the decoction
was significantly more efficient (a 2.5-fold increase of survival rate) than the two
infusions (~1.5-fold). To increase the possible health benefits for the consumer, the
decoction is the best practice.
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