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Ανάπτυξη μικρογαλακτωμάτων νερού-σε-έλαιο βασισμένα σε μεσαίου μήκους τριγλυκερίδια με
εφαρμογή στην ιχθυοκαλλιέργεια
Ι. Θεοχάρη, A. Mούτου, A. Ξενάκης, Β. Παπαδημητρίου

69

Επίδραση των κόμμεων ξανθάνης και γκουάρ στη δομή και την υφή γαλακτωμάτων τύπου
μαγιονέζας χαμηλής λιποπεριεκτικότητας κατά την αποθήκευση
A.Σ. Θωμάρεϊς, Χ. Ασσιώτη, Α. Πετεινού

70

Επίδραση των κόμμεων ξανθάνης και χαρουπιού στη δομή και την υφή γαλακτωμάτων τύπου
μαγιονέζας χαμηλής λιποπεριεκτικότητας κατά την αποθήκευση
A.Σ. Θωμάρεϊς, Γ. Ρεκούμη, A. Tσίνα

71

Λιπόλυση των Ελληνικών τυριών από παστεριωμένο γάλα: μια ανασκόπηση των τελευταίων
δέκα ετών βιβλιογραφικών δεδομένων
Α. Γεωργάλα & Σ. Καμιναρίδης

72

Εφαρμογές Βιοτεχνολογίας - Μεταβολισμός & Βιολογική δράση Λιπιδίων
Μελέτη των λιπιδίων του ζυγομύκητα Mortierella (Umbelopsis) isabellina κατά την αύξηση του σε
λιγνοκυτταρινούχα σάκχαρα.
Χ. Γαρδέλη, M. Αθενάκη, E. Ξενόπουλος, A. Μαλλούχος, A.A. Κουτίνας, Γ. Αγγελής, Σ. Παπανικολάου

73

Επίδραση της αυξημένης συγκέντρωσης γλυκόζης του μέσου καλλιέργειας στη βιομάζα και τα
λιπίδια του ανώτερου μύκητα Volvariella volvacea
Π. Διαμαντοπούλου, Σ. Παπανικολάου, Γ. Αγγελής, A. Φιλιππούσης

74

Χρήση νέων νανοβιοκαταλυτικών συστημάτων για τη σύνθεση υβριδικών αντιοξειδωτικών
ασκορβικού οξέος-λιπιδίων σε πράσινα μέσα
M. Πατήλα, A.A. Παπαδοπούλου, A.Β. Χατζηκωνσταντίνου, K. Τζιμοπούλου, A.Γ. Παπανικολάου, Φ.
Μπάρκα, Χ. Λιάγκου, Χ. Σταμάτης

75

Ανάπτυξη νανο-βιοκαταλυτικών διατάξεων για τον βιοκαταλυτικό εμπλουτισμό εκχυλισμάτων
φύλλων ελιάς σε υδροξυτυροσόλη και παράγωγά της
B. Χατζηκωνσταντίνου, Ε. Γκάντζου, M. Πατήλα, K. Σπύρου, Δ. Γουρνής, A. Πολύδερα, Β.Γ.
Κοντογιάννη, A. Τζάκος, Χ. Σταμάτης

76

Σύσταση λιπαρών οξέων ερυθροκυττάρων πριν και μετά από διαλειμματική άσκηση που
προσομοιάζει αγώνα ποδοσφαίρου. Συσχέτιση με δείκτες ασκησιογενούς μυικής βλάβης
Ι. Κωτσής, Ε. Περσία, K. Αρεστή, N. Καλογερόπουλος, T. Νομικός

77

Καταστολή του φαινομένου της αποδόμησης των ενδοκυτταρικών λιπιδίων στη ζύμη Yarrowia
lipolytica
A. Δασκαλάκη, Γ. Αγγελής

78

Βιομετατροπή της βιομηχανικής γλυκερόλης, υποπροϊόντος της διεργασίας παραγωγής
βιοντήζελ, σε κυτταρική μάζα και προστιθέμενης αξίας μεταβολίτες με χρήση των ζυμών
Metschnikowia sp. και Yarrowia lipolytica
Δ. Αντωνίου, Ρ. Φιλιππούση, F. Blanchard, E. Rondags, Π. Διαμαντοπούλου, A. A. Kουτίνας, I.
Chevalot, Σ. Παπανικολάου

79

Επιλογή στελεχών ζυμών δυνάμενων να μετατρέψουν τη βιομηχανική γλυκερόλη, υποπροϊόν
της διεργασίας παραγωγής βιοντήζελ, σε κυτταρική μάζα και προστιθέμενης αξίας μεταβολίτες
Δ. Αντωνίου, Ρ. Φιλιππούση, Π. Διαμαντοπούλου, Α.Α. Κουτίνας, Σ. Παπανικολάου

80
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Θεματική Περιοχή 1:
Οξείδωση Λιπαρών – Αντιοξειδωτικά – Ασφάλεια και
Ποιότητα
Προεδρείο: B. Ωραιοπούλου (ΕΜΠ), Α. Μωρίκη (ΑΤΕΙ Θεσσαλονίκης)
9:45 – 10:00
Συγκριτική ανάλυση επιπέδων λιποδιαλυτών βιταμινών και λιπαρών οξέων
σε πρόβειο και αίγειο γάλα βιολογικής και συμβατικής προέλευσης
Α. Αλημπαντέ, Δ. Λιαπής, Ε. Μαλισσιόβα, Χ. Χατζηχριστοδούλου, Ο. Γκορτζή
Τμήμα Τεχνολογίας Τροφίμων, ΤΕΙ Θεσσαλίας
10:00 – 10:15 Μέθοδος αποτίμησης της τοξικότητας ελαίων τηγανίσματος στο θαλάσσιο
φωτοβακτήριο Vibrio fischeri
Α. Μωρίκη, Χ. Παπαδημητρίου, Ε.Π. Καλογιάννη, Δ. Γεωργίου, Θ. Γαρδικιώτη, Β.
Καράϊ
Τμήμα Τεχνολογίας Τροφίμων, ΑΤΕΙ Θεσσαλονίκης
10:15 – 10:30 Δείκτες αυτο-οξειδωτικής αλλοίωσης φυτικών ελαίων σε χαμηλές
θερμοκρασίες με τη χρήση της FTIR τεχνικής φασματομετρίας
Α. Σταματακης, Χ. Παππάς, Α. Καναβούρας
Γεωπονικό Πανεπιστήμιο Αθηνών
10:30 – 10:45 Αρχή και Εφαρμογές της Δοκιμής Αποχρωματισμού της Κροκίνης στη
Μελέτη Υδρόφιλων Αντιοξειδωτικών
Σ. Ορδούδη, Μ. Τσιμίδου
Εργαστήριο Χημείας & Τεχνολογίας Τροφίμων, Τμήμα Χημείας, ΑΠΘ
10:45 – 11:00 Καινοτόμος γρήγορη τεχνική για την αποτίμηση της ποιότητας των ελαίων
κατά το τηγάνισμα
Ε.Π. Καλογιάννη, Δ. Γεωργίου, Ά. Μαρινοπούλου, Σ. Εξαρχόπουλος, Γ. Δημητρέλη
Τμήμα Τεχνολογίας Τροφίμων, ΑΤΕΙ Θεσσαλονίκης
11:00 – 11:15 Οξείδωση Λιπιδίων και Οργανοληπτική Αξιολόγηση για την εκτίμηση της
Διάρκειας Ζωής Προϊόντων Snacks
Σ. Μαραντίδου
U & A Unismack SA
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Συγκριτική ανάλυση επιπέδων λιποδιαλυτών βιταμινών και
λιπαρών οξέων σε πρόβειο και αίγειο γάλα βιολογικής και
συμβατικής προέλευσης
Comparative analysis of organic and conventional sheep and goats
milk on the levels of fat soluble vitamins and fatty acids
Α. Alibante, D. Liapis, Ε. Malissiova, C. Hadjichristodoulou, Ο. Gortzi,
Department of Food Technology, ΤΕΙ of Thessaly
Abstract: Consumers prefer organic food as they consider it more nutritious and safer in comparison
to conventional. Since fatty acids and fat soluble vitamins in dairy are considered as important
nutrients, this study aimed to assess possible differences with regards to the amount of these
components in organic and conventional, ewes and goat raw milk in Greece and also to identify
possible factors affecting the results.
A total of 48 samples were collected from organic and conventional sheep and goat farms in Greece,
during a lactation period (December–July). A standardized questionnaire and a sampling protocol
were completed for all farms and samples, including information for the farming system. Samples
were analysed for the fat soluble vitamins (all-trans-retinol, cholecalciferol and α- tocopherol) with
RP-HLPC-FLD and UV, while the fatty acids profile was determined using Gas Chromatography.
Analytical results were statistically analysed as to explore any associations with the questionnaire
data for possible factors affecting the results.
Organic goat milk was found to contain a higher amount of the fat soluble vitamins determined,
while conventional sheep milk was found to be richer in fat soluble vitamins in comparison to
organic. With regards to the fatty acid profile, organic sheep and goat milk was richer in mono- and
poly- saturated fatty acids. From the factors that were analysed, farm location and seasonality were
found to strongly affect our results (p-value>0.005). Based on our results, there is an indication that
organic sheep and goat milk may have a better nutrient profile in Greece. Thus, further research is
needed in order to quantify the factors affecting the specific nutrient profile and to evaluate the
possible positive impact on consumer health and nutrition.
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Μέθοδος αποτίμησης της τοξικότητας ελαίων τηγανίσματος
στο θαλάσσιο φωτοβακτήριο Vibrio fischeri
Method for the evaluation of frying oil toxicity with the marine
bioluminescent bacterium Vibrio fischeri
A. Moriki, C. Papadimitriou, E.P. Kalogianni, D. Georgiou, T. Gardikioti, V. Karai
Department of Food Technology, Alexander Technological Educational Institute of Thessaloniki
Abstract: The toxicity of the polar substances of used frying oil before and after repeated frying,
was evaluated with the Microtox acute toxicity test using the marine bacterium Vibrio fischeri. The
method has been successfully applied in the assessment of toxicity of environmental samples. In this
study, Microtox test was used for the examination of the toxicity effects of used frying oils,
previously chemically characterized. Toxicity tests were performed in fifty samples of sunflower,
palm and extra virgin olive oil, used for repeatedly frying three different foods, minced bovine meat,
potato and zucchini under the same time-temperature profile. Samples of oils used for frying 9, 18,
27, 36 and 45 times were analyzed, as well as without frying (fresh oil). The polar substances of the
oils were separated using solid phase extraction and were subsequently diluted in a mixture of
DMSO: seawater 20%. An over 50% reduction in bioluminescent responses was observed after
exposure of the bacteria in the polar substances of the used frying oils. The method was evaluated as
a standard toxicity test in toxicity assessment of the potentially hazardous chemical substances that
occur as degradation products during frying. The impact of frying different kinds of foods in the
toxicity of the oils was also investigated.
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Δείκτες αυτο-οξειδωτικής αλλοίωσης φυτικών ελαίων σε
χαμηλές θερμοκρασίες με τη χρήση της FTIR τεχνικής
φασματομετρίας.
Auto-oxidation markers at low temperatures for plant oils using the
FTIR spectroscopy analysis.
A. Stamatakis, C. Pappas, A. Kanavouras
Agricultural University of Athens
Abstract: In this study four types of oils (extra virgin olive oil, olive oil, sunflower oil and soybean
oil) were stored for a period of 7 and 16 weeks at 45 and 23 °C, respectively, and analyzed for their
peroxide value, acidity and the spectrophotometric indexes of ultraviolet (232 and 270nm absorption
coefficients) and the recording of absorption spectra in UV ( FTIR). Samples from the storage lipids
were analyzed regularly, 1-2 weeks, depending from the temperature of their storage.
The aim of this thesis was the comparison and the evaluation of the FT-IR results with the
physicochemical methods of oxidative evaluation of the state development of the lipids and their
storage in 23 and 45°C, absence of light.
The objective was the investigation of the FT-IR technique as a proposed, fast and accurate
analytical method for recording the oxidative phenomena in oils.
For that, the FT-IR spectra for their characteristic absorption peaks were analyzed statistically,
according to the principle of Partial Least Squares (PLS).
The results showed that it is possible with the use of FT-IR to trace the oxidative alterations, which
the different lipids underwent in the specific conditions of storage in a period of time. The results led
to the conclusion that the correlation of the spectra of the spectra absorbing to UV was followed,
with great satisfaction (R2>0,95) from the hydroperoxide changes in all types of oils in all the storage
conditions. Also, the comparison of the FT-IR spectra of all oils in a period of time showed high
correlations, compared to the changes of the peroxide value and % acidity. Finally a Discriminant
Analysis was performed between the spectra absorbing in UV, in which the percentage of
Discrimination was higher than 97%.
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Αρχή και εφαρμογές της δοκιμής αποχρωματισμού της
κροκίνης στη μελέτη υδρόφιλων αντιοξειδωτικών
Crocin bleaching assay: Principle and application to hydrophilic
antioxidants
S. A. Ordoudi, M. Z. Tsimidou
Laboratory of Food Chemistry and Technology, Department of Chemistry, Aristotle University of
Thessaloniki
Abstract: The Crocin Bleaching Assay (CBA) is an in vitro method for measuring antioxidant and
prooxidant capacity of model dietary antioxidants, food formulations, pharmaceuticals and biological
samples of hydrophilic nature. The assay is based on simple competitive reactions between a colored
probe, crocin, and the test compounds/constituents for scavenging peroxyl radicals generated after
thermolysis of a water-soluble azo-initiator. So far, several researchers in the fields of food
chemistry, nutrition and clinical biochemistry have addressed critical views about the advantages,
limitations and potential field of CBA application. In the present study, the assay principle along
with a detailed methodological procedure and state-of-the art advancements in CBA performance are
discussed. Special emphasis is given to the potential of the assay for (a) adaptation to automate, highthroughput analysis as well as for hyphenation with HPLC-DAD technique and (b) application in
hydrophilic matrices and estimation of the prooxidant/antioxidant balanced effect of compounds
present therein.
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Καινοτόμος γρήγορη τεχνική για την αποτίμηση της
ποιότητας των ελαίων κατά το τηγάνισμα
Novel rapid method for evaluation of oil quality during frying
E.P. Kalogianni, D. Georgiou, A. Marinopoulou, S. Exarhopoulos, G. Dimitreli
Department of Food Technology, Alexander Technological Educational Institute of Thessaloniki
Abstract: A novel rapid method has been developed evaluating frying oil quality during frying. The
method is based on a completely different principle compared to previous ones: the rate of capillary
penetration of the oil in a porous matrix of selected properties. Given the properties of the porous
medium the rate of capillary penetration depends on the liquid viscosity and surface tension.
Consequently, the rate of capillary penetration rate can be related to the concentration of polymer
and polar compounds which are the two major groups (quantitatively) of compounds formed during
frying.
This work presents the method and the results obtained by use of the method as well as the
correlation of the method results with legislation criteria, the chemical degradation of the fried oils
(polar, polymer compounds, oxidation and hydrolysis products) as well as the change in physical and
physicochemical properties. In order to assess the performance of the method the method has been
tested with over 180 samples using different oil types fried with different foods and at different
degrees of degradation. A discussion is being made on the performance of the method in respect of
legislation criteria as well as in comparison with the performance of other methods reported in the
literature.
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Οξείδωση λιπιδίων και οργανοληπτική αξιολόγηση για την
εκτίμηση της διάρκειας ζωής προϊόντων snacks
Lipid oxidation and sensory evaluation for shelf life assessment of
snacks products
S. Marantidou
U & A Unismack SA

Abstract: Ready-to-eat/Ambient savoury snacks belong to the category of foods that are inherently
stable and have a long shelf life. The criteria for determining shelf life are quite different from
products that remain stable for a few days only (e.g. chilled food) and have a short shelf life.
There are a number of factors which affect shelf life of a savoury snack, each one of them at different
degree. In determining the shelf life, all factors are taken into consideration and, as with all types of
food, the better the control in all of those, the most concise and reliable the assigned shelf life is.
Factors affecting shelf life include: Raw material, Processing, Packaging material, Storage
conditions. In determining the product Shelf Life, product considerations are: Safety, Functionality
and Quality. The End of Shelf Life parameters (EOSLs) examined are: Chemical (Lipid Oxidization
and Rancidity), Sensory, Microbiological.
The test methods deployed for determining shelf life are:
 Direct: storage for the period of expected shelf life (based on historical data) as well as longer
than the expected shelf life and examination of the EOSLs
 Indirect or accelerated: storage under increased temperature in or out of lab conditions and
examination of the EOSLs parameters. The trial period in this case is shortened and expected
rate of spoilage/deterioration is increased.
Criteria examined for Sensory Evaluation on Savoury Snacks (smell when opening the bag, first bite,
overall texture, taste/flavor, aftertaste, colour/appearance, all of them leading to an overall product
rating) are used to validate the lab tests of every Shelf Life Project.
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Θεματική Περιοχή 2: Ελαιόλαδο
Προεδρείο: Α. Ξενάκης (Εθνικό Ίδρυμα Ερευνών), Α. Γκέρτσης (Perrotis College)
11:45 – 12:00 Επίδραση των αγρονομικών παραγόντων (ποικιλίας, πυκνότητα φύτευσης,
άρδευσης, επιφανειακής και διαφυλλικής λίπανσης) στα ποιοτικά χαρακτηριστικά
ελαιολάδων παραγόμενων από γραμμικά συστήματα υπέρπυκνης φύτευσης
ελιάς, προσαρμοσμένα για μηχανική συγκομιδή
Α. Γκέρτσης, Κ. Ζουκίδης, Β. Τ. Παπώτη, R. Kostovska, Σ. Βαμβακά
Κέντρο Ελιάς Krinos , Perrotis College, Αμερικάνικη Γεωργική Σχολή
12:00 – 12:15 Εξέλιξη των ποιοτικών χαρακτηριστικών ελληνικών παρθένων ελαιολάδων κατά
την αποθήκευση και συσχέτισή τους με ανάλυση κυρίων συνιστωσών
Σ. Ιωσηφίδου, Τ. Τογκαλίδου, Γ. Καρύγιαννης, Ό. Ρομπόκου, Δ. Χρυσαφίδης, Β.
Τζαμτζής, Θ. Κλαδά, Ε. Μπίλλα, Μ. Λαζαράκη, Ε. Κρεμμύδα Χριστοπούλου, Δ. Τσίπη
Γενικό Χημείο του Κράτους, ΕΣΒΙΤΕ
12:15 – 12:30 Μεταβολές των μικροσυστατικών του ελαιολάδου που σχετίζονται με τα
οργανοληπτικά χαρακτηριστικά κατά την αποθήκευση
Κ. Κώτσιου
Τμήμα Χημείας, Τομέας Βιομηχανικής Χημείας και Χημείας Τροφίμων, Πανεπιστήμιο
Ιωαννίνων & Τμήμα Γεωπονίας, Τομέας Επιστήμης και Τεχνολογίας Τροφίμων, ΑΠΘ
12:30 – 12:45 Analytical study of Bianco di Tirana olive oil. Economical potential of olive
cultivation in Albania
D. Topi, S. Velo
Faculty of Natural Sciences, University of Tirana, Tirana, Albania
12:45 – 13:00 Σύστημα Αυτόματης Εποπτείας και Επισκόπησης Παραγωγής Ελαιολάδου για
Ενίσχυση των Ποιοτικών Χαρακτηριστικών του
Π. Σαλβαράς1, Δ. Μπεχτσής1, Φ. Στεργιόπουλος1, Ε.Π. Καλογιάννη2
1
Τμήμα Μηχανικών Αυτοματισμού, ΑΤΕΙ Θεσσαλονίκης
2
Τμήμα Τεχνολογίας Τροφίμων, ΑΤΕΙ Θεσσαλονίκης
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Επίδραση των αγρονομικών παραγόντων (ποικιλίας,
πυκνότητα φύτευσης, άρδευσης, επιφανειακής και
διαφυλλικής λίπανσης) στα ποιοτικά χαρακτηριστικά
ελαιολάδων παραγόμενων από γραμμικά συστήματα
υπέρπυκνης φύτευσης ελιάς, προσαρμοσμένα για μηχανική
συγκομιδή
The effect of agronomic factors (variety, planting density, irrigation,
soil and foliar fertilization) on the quality characteristics of olive oils
produced from high density olive production systems adapted for
mechanical harvesting.
A. Gertsis, K. Zoukidis, V. T. Papoti*, R. Kostovska, S. Vamvaka
Krinos Olive Center, Perrotis College, American Farm School, Thessaloniki, Greece
Abstract: Quality attributes are those that classify an olive oil to a superior category and credit it
with nutritional value, health benefits and high commercial price. Amongst the various agronomic
and management factors that may affect quality characteristics of olive oils are: olive cultivar,
geographical region, soil-climatic conditions and agricultural management practices. The study
includes two olive cultivars, namely Arbequina and Koroneiki. Trees of each variety were cultivated
(American Farm School) under different farming management treatments (low and high irrigation
and fertilization, and three planting densities, i.e., 500, 1000 and 1670 trees/ha) so that the effect of
all treatments to the final quality attributes of olive oils could be determined. Olive fruit drupes were
simultaneously collected from olive trees (to minimize differentiations due to maturation stage effect
for each variety) and twenty two (22) different oils (resulted from the combination of drupes
collected from 2-9 trees for each treatment/case) were processed and obtained with the aid of an
Abencor system, under mild extraction conditions. Olive oils were analysed for their yield, acid
value, peroxide value, K values, total pigments and color attributes. Data revealed that all oils were
classified as extra virgin olive oils (EVOO). No statistically significant differences were observed for
their acid and K232, K270 and ΔΚ values. Statistically significant differences were shown in total
pigments (chlorophylls) and color attributes (L and b coordinates, Chroma). Koroneiki cultivar olive
drupes resulted in higher yields as compared to Arbequina ones. In general, the results have shown
that agronomic management can influence the quality characteristics. These preliminary results are
the first year set from a long-term olive grove study representing the only one in Greece to provide
information concerning the high and super high density olive production systems. Next and the
following years results on the same and other parameters will be obtained, in order to develop a longterm database to include spatial and temporal (climate change) variability.
Acknowledgments: Laboratory of Food Chemistry and Technology, School of Chemistry, Aristotle
University of Thessaloniki is acknowledged for allowing the use of the Abencor system.
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Εξέλιξη των ποιοτικών χαρακτηριστικών ελληνικών παρθένων
ελαιολάδων κατά την αποθήκευση και συσχέτισή τους με
ανάλυση κυρίων συνιστωσών
Evolution of quality characteristics of Greek virgin olive oils during
storage and their correlation using Principal Component Analysis
(PCA)
S. Iosifidou, T. Togalidou, G. Karigiannis, O. Robokou, D. Chrysafidis, V. Tzamtzis, T. Klada, Ε.
Billa, Μ. Lazaraki, Ε. Kremmida-Christopoulou, D. Tsipi
General Chemical State Laboratory, ESVITE
Abstract: Virgin olive oil overall quality assessment during storage is attempted, by statistical
evaluation of the results obtained in the frame of the project “Mapping of the olive oil market in the
primary sector”.
In this study, forty virgin olive oils, obtained from seven olive oil producing prefectures of Greece,
during two successive crop years, were analyzed according to Reg. (EEC) 2568/91 and their quality
indices were monitored over time. Overall sixteen parameters were measured at six-month intervals,
for a total of two years (crop year
2012/2013) and for one year (crop year 2013/2014). Evolution of chemical and organoleptic
parameters during storage was recorded and the results were correlated with Principal Component
Analysis (PCA).
The analytical methods applied were the official methods of Reg. (EEC) 2568/91, IOC methods or
ISO methods. Among the parameters studied were the polar phenolic compounds and a-tocopherol
that can support health claims of the Reg. (EU) 432/2012. Conclusions were drawn about the
minimum durability of virgin olive oils, under standard storage conditions, and factors that can
prevent the degradation of olive oil quality emerged from measurements’ statistical analysis.
Chemical analyses were conducted in the General Chemical State Laboratory of Greece and
organoleptic attributes were evaluated by the Panel of Greek Federation of Industries and Packagers
of Olive Oil (Acronym in Greek: ESVITE). Both Laboratories have ISO 17025 accreditation and are
recognized by the International Olive Council.
Acknowledgments: The project “Mapping of the olive oil market in the primary sector” was
undertaken by the National Centre for Exports and Olive Oil Promotion of Greece (Acronym
EKEPE) and was submitted to the Ministry of Agricultural Development and Food, in the frame of
the Reg. (EC) 867/2008, Sector A, Action Ai1.
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Μεταβολές των μικροσυστατικών του ελαιολάδου που
σχετίζονται με τα οργανοληπτικά χαρακτηριστικά κατά την
αποθήκευση.
Changes in olive oil minor compounds related to sensory attributes
during storage
K. Kotsiou
Department of Chemistry, Section of Industrial and Food Chemistry, University of Ioannina,
Department of Food Science and Technology, School of Agriculture, Aristotle University of
Thessaloniki.

Abstract: Volatile and phenolic compounds are very important when evaluating extra virgin olive
oil (EVOO) quality, since they are correlated to its sensory attributes, which are essential to olive oil
classification and characterization. Thus, the purpose of this study, was to evaluate the changes in
volatile and phenolic compounds, as well as in organoleptic attributes, during EVOO storage for 18
months, under conditions that mimic its routine commercial storage. Even though the
physicochemical characteristics did not exceed the upper limits set by Commission Regulation for
EVOO, high rates of formation of volatile oxidation products, which are responsible for the offflavors, were recorded throughout storage. Among them, 2-heptenal was suggested as an oxidation
marker, while linoleic acid and total phenols/ortho-diphenols ratio showed the higher correlation
with its formation rate. During the same period, the degree of reduction in total phenolic compounds
did not exceed 25%. The reduction was more pronounced in the dialdehydic forms of the
secoiridoids, indicating a more active participation in the hydrolysis and oxidation processes of the
more polar compounds. The initial phenolic compounds concentration was the main factor correlated
to their degradation rate, while oxidation status and free acidity were correlated to a much smaller
extent. Finally, regarding organoleptic evaluation, by the end of the storage period, not all of the
samples were able to meet the requirements of the EVOO category. Samples richer in linoleic acid
were more susceptible in developing organoleptic defects. Moreover, principal component analysis
(PCA) was applied in order to classify the samples in VOO categories, using only their volatile
profile. PCA extracted two principal components, which explained 74.5% of the variance and were
highly correlated to the percentage of unsaturated and saturated aldehydes, the percentage of
saturated alcohols, the total concentration of the lipoxygenase pathway products as well as the ratio
of nonanal/hexanal.

12

Θεματική Περιοχή 2: Ελαιόλαδο

Analytical study of Bianco di Tirana olive oil. Economical
potential of olive cultivation in Albania
D. Topi, S. Velo
Faculty of Natural Sciences, University of Tirana, Boulevard Zogu 1, 1010, Tirana, Albania
Abstract: Olive culture is one of the most important plants related to the economic interest in
Albania. It constitutes an area of approximately 40 000 ha, while olive fruit production reached
98000 thousand tons. In total, olive trees area covers 6.3% of the total arable land. Recent genetic
studies have concluded that Albania owns 22 native olive cultivars. This study presents the fatty acid
profile and total phenolic content of Olive oils from different varieties of Tirana region, Central
Albania, and economical interest to the production of Monovariety OO from Ulli i bardhe Tirana
(UbT) known as well with the name Bianco di Tirana is the most distinguished among them.
Results on fatty acid (FA) profiles exhibit a great variation in oleic acid, from 66.32 ± 0.14% (Ulli i
Kuq) to 75.62 ± 0.31% (UbT), while the OO from Frantoio the Oleic acid content is 71.65± 0.03%.
The content of linoleic acid varies from 6.99 ±0.04% (UbT) to 13.24 ±0.01% (Ulli i Kuq), whereas
the content of linolenic acid varies from 0.48 ±0.01% (UbT) to 0.54 ±0.01% (Ulli i Kuq), and
moderate levels of palmitic acid, which varied between 10.71 ± 0.05% (UbT) and 15.2 ± 0.02% (Ulli
Kuq). From a nutritional point of view, the UbT variety has an n-6/n-3 ratio of 14.41, while for
Frantoio variety this ratio was found to 12.86.
The total phenolic content varied from 63.02 ± 5.63 (Ulli i kuq) to 445.03 ± 16.83 mg GAE/kg olive
oil (Ulli i bardhe Tirana).
Keywords: Albanian Olive Cultivars; Ulli i Bardhe Tirana (Bianco di Tirana); Ulli i Kuq,
Frantoio, Fatty acids, Polyphenol content
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Σύστημα αυτόματης εποπτείας και επισκόπησης παραγωγής
ελαιολάδου για ενίσχυση των ποιοτικών χαρακτηριστικών του
Real-time Monitoring and Control Software application for olive oil
extraction processes aiming to enhance the olive oil quality
characteristics
P. Salvaras1, D. Bechtsis1, F. Stergiopoulos1, E. P. Kalogianni2
Department of Automation Engineering, Alexander Technological Educational Institute of
Thessaloniki
2
Department of Food Technology, Alexander Technological Educational Institute of Thessaloniki
1

Abstract: The proposed paper is concerned with the development of a real-time Monitoring and
Control Software application to record and analyse key variables in the olive oil extraction process.
The aim of the application under development is to provide with a tool capable to correlate the
operating variables with the quality of the final product. The variables measured in this application at
the present stage of development are temperatures and flows, with measurements being collected
using sensors located at key unit operations. The system is able to save data and remotely visualise
them using a dedicated user-friendly interface that allows full review (real time or offline) of the
system. The system is characterized by its modularity, being able to connect to variable sensors, its
low cost, as it is based on widely available hardware, and its flexibility in terms of information
processing and user interfacing. The architecture and the basic design principles of such a system are
described providing also implementation guidelines. Application examples are provided presenting
the whole spectrum of the application capabilities, with special reference to the olive oil production
facility located at ATEITh. Furthermore, guidelines for the system’s upgrading to a full scale
industrial application are provided. It is estimated that such an application will be a valuable tool for
olive oil production facilities operators in order to better monitor and control the production process
in order to enhance the quality of the final product.
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Θεματική Περιοχή 3: Λειτουργικά Συστατικά –
Αιθέρια Έλαια
Προεδρείο: Ν. Καλογερόπουλος (Χαροκόπειο Παν.), Ο. Γκορτζή (ΤΕΙ Θεσσαλίας)
14:45 – 15:00 Βιοσυμβατά μη ιοντικά μικρογαλακτώματα νερού-σε-έλαιο, με βάση το
Εξαιρετικά Παρθένο Ελαιόλαδο, ως φορείς βιοδραστικών ουσιών και ενζύμων
Ε. Μήτσου, A. Dupin, A. Hadj Sassi, J. Monteil, F. Leal-Calderon, M. Ζουμπανιώτη, Α.
Ξενάκης
Ινστιτούτο Βιολογίας, Φαρμακευτικής Χημείας και Βιοτεχνολογίας, Εθνικό Ίδρυμα
Ερευνών
15:00 – 15:15 Φυσικοχημική μελέτη συμπλόκων μοριακού εγκλεισμού αμυλόζης με κορεσμένα
και ακόρεστα λιπαρά οξέα
Α. Μαρινοπούλου, Ε. Παπαστεργιάδης, Σ.Ν. Ραφαηλίδης
Τμήμα Τεχνολογίας Τροφίμων, ΑΤΕΙ Θεσσαλονίκης
15:15 – 15:30 Λειτουργικά συστατικά ελαίου σπερμάτων ροδιού και ελαίου σπερμάτων
φραγκόσυκου
Γ. Σειραγάκης, Ε. Λιόλου, Κ. Παρασκευαίδου
Food Allergens Laboratory
15:30 – 15:45 Μικρογαλακτώματα νερού σε έλαιο με εγκλωβισμένη νισίνη: Επίδραση αιθερίων
ελαίων στη δομή και την αποτελεσματικότητα
M. Χατζηδάκη, Φ. Μπαλκίζα, E. Gad, Β. Aλεξανδράκη, K. Παπαδημητρίου, M.
Γεωργαλάκη, Β. Παπαδημητρίου, E. Τσακαλίδου, Α. Ξενάκης
Ινστιτούτο Βιολογίας, Φαρμακευτικής Χημείας και Βιοτεχνολογίας, Εθνικό Ίδρυμα
Ερευνών
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Βιοσυμβατά μη ιοντικά μικρογαλακτώματα νερού-σε-έλαιο, με
βάση το Εξαιρετικά Παρθένο Ελαιόλαδο, ως φορείς
βιοδραστικών ουσιών και ενζύμων
Biocompatible non-ionic water-in-oil microemulsions based on Extra
Virgin Olive Oil as nanocarriers for bioactive compounds and enzyme
delivery
E. Mitsou, A. Dupin, A. Hadj Sassi, J. Monteil, F. Leal-Calderon, M. Zoumpanioti, A. Xenakis, G.
Garcia-Belmonte, J. Bisquert
Institute of Biology, Medicinal Chemistry and Biothechnology, National Hellenic Research
Foundation
Abstract: Water-in-oil (w/o) microemulsions are increasingly becoming important drug delivery
systems as their structure, composed of water nanodroplets dispersed in a non-polar medium,
provides several benefits including better drug solubilization, ease of preparation and protection
against enzymatic hydrolysis, as well as the potential for promoted absorption from the organism.
Especially, non-ionic microemulsions are of great importance as they demonstrate numerous
beneficial properties such as low toxicity, low irritancy and enhanced transcellular permeability [1].
The encapsulation of bioactive molecules and enzymes is a great technological challenge in the
pharmaceutical industry offering the potential for localized and sustained delivery but also improved
bioavailability [2]. Bioactive compounds owing health benefits and enzymes are widely used as
therapeutic agents due to their ability to bind and act on their targets with affinity and specificity.
In the present study non-ionic w/o microemulsions composed of Extra Virgin Olive Oil and/or
Isopropyl Myristate as the continuous oil phase were constructed. We successfully incorporate in the
nanodispersions Hydroxytyrosol, a water soluble metabolite of oleuropein, which is an antioxidant
promoter of cell defense mechanisms against oxidative stress and a potential cancer
chemoprevention. Structural characterization with or without the bioactive compound, regarding
particle size distribution was obtained using Dynamic Light Scattering. The interfacial properties of
the systems as well as their antioxidant activity were evaluated by Electron Paramagnetic Resonance.
The nanodispersions had strong antioxidant capacity and also did not exhibit cytotoxicity towards a
co-culture model of cells of the intestinal barrier [3].
Oxidation catalysis of the synthetic substrate 2,2′-azino-bis[3-ethylbenzo-thiazoline-6-sulfonic acid]
by Horseradish peroxidase enzyme also took place in the microenvironment of the non-toxic Olive
Oil-based microemulsions and a kinetics study was conducted. Furthermore, the influence of
aqueous phase and surfactant content on the activity of peroxidase was examined.
The effectiveness of these systems in delivering the model compounds is under investigation.
References
[1]Lawrence, M. J., & Rees, G. D. (2000). Microemulsion-based media as novel drug delivery
systems. Advanced drug delivery reviews, 45(1), 89-121.
[2]Maximov, V., Reukov, V., & Vertegel, A. A. (2009). Targeted delivery of therapeutic enzymes.
Journal of Drug Delivery Science and Technology, 19(5), 311-320.
[3] Hilgendorf, C., Spahn‐Langguth, H., Regårdh, C. G., Lipka, E., Amidon, G. L., & Langguth, P.
(2000). Caco‐2 versus Caco‐2/HT29‐MTX co‐cultured cell lines: Permeabilities via diffusion,
inside‐and outside‐directed carrier‐mediated transport. Journal of pharmaceutical sciences, 89(1), 6375.
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Φυσικοχημική μελέτη συμπλόκων μοριακού εγκλεισμού
αμυλόζης με κορεσμένα και ακόρεστα λιπαρά οξέα
Physicochemical study of molecular inclusion complexes with saturated
and unsaturated fatty acids
A. Marinopoulou, E. Papastergiadis, S. N. Raphaelides
Department of Food Technology, Alexander Technological Educational Institute of Thessaloniki
Abstract: The present work was initiated to explore in a systematic way the effect of preparation
temperature of amylose complexes with various fatty acids as well as the effect of the chain length
and the degree of unsaturation of guest molecules, on their structural and morphological
characteristics and their thermal properties. Moreover, the aim of this work was to investigate the
complex bioavailability using enzyme hydrolysis and oxidation stability. The preparation of the
complexes was carried out using purified and characterized amylose extracted from dry pea seeds,
whereas the saturated and unsaturated fatty acids employed were decanoic, myristic, palmitic,
stearic, oleic and conjugated linoleic acid (C18:2). The selected temperatures of complex formation
were 30, 50 and 70°C.
X-ray diffractograms showed that all complexes were semicrystalline. The degree of crystallinity of
the complexes was proportional to the temperature at which it was formed. The dissociation
temperature of the complexes increased with the increase in the preparation temperature and the fatty
acid chain length. FT-IR spectroscopy confirmed the successful formation of complexes. Confocal
Laser Scanning Microscopy images showed a uniform distribution of fatty acids throughout the
matrix of the amylose. SEM microscopy revealed that the morphology of the complexes was either
in the form of spherulites which protrude from the surface of the particles or in the form of elongated
lamellae, which have cylindrical shape and are closely aggregated parallel to each other. Unsaturated
fatty acids were effectively protected from thermal degradation when they are in the form of
molecular inclusion complexes with amylose.
The percentage of fatty acid extracted using super critical CO2 from enzymically hydrolyzed
amylose-fatty acid complexes and subsequent determination employing gas liquid chromatography,
ranged 85-95%.
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Λειτουργικά συστατικά ελαίου σπερμάτων ροδιού και ελαίου
σπερμάτων φραγκόσυκου
Functional constituents of pomegranate seed oil and prickly pear seed
oil
G. Siragakis, I. Lioliou, C. Paraskevaidou
Food Allergens Laboratory
Abstract: Pomegranate and Prickly pear are traditional fruits in Greece and Cyprus and the last
years the production of these fruits was increased because of their functional properties. The
pomegranate seed oil (PSO) presents a typical fatty acid profile which includes high percentages of
the punicic acid (PA) – a conjugated isomer of a-linolenic acid. Conjugated fatty acids have attracted
significant attention due to reports of its health benefits in a variety of metabolic diseases. Both
prickly pear seed oil (PPSO) and PSO have a remarkably high content of vitamin E (tocopherols) and
linoleic acid. 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. Linoleic acid plays a large part in the composition of prickly
pear seed oil, an element that helps to fill out and plump the skin, smoothing fine lines and wrinkles
and at the same time increasing firmness, also an element beneficial for mature or dry skin. It is a
polyunsaturated fatty acid that forms part of the omega-6 fatty acids. Prickly pear seed oils and
pomegranate seed oil samples from several regions of Greece and Cyprus were examined for their
functional constituents (tocopherols, polyphenols, fatty acids) content and the results are presented in
this study.
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Μικρογαλακτώματα νερού σε έλαιο με εγκλωβισμένη νισίνη:
Επίδραση αιθερίων ελαίων στη δομή και την
αποτελεσματικότητα
Water-in-oil microemulsions with encapsulated nisin: Effect of
essential oils on structure and efficacy
M. Chatzidaki, F. Balkiza, E. Gad, V. Alexandraki, K. Papadimitriou, M. Georgalaki, V.
Papadimitriou, E. Tsakalidou, A. Xenakis
Institute of Biology, Medicinal Chemistry and Biothechnology, National Hellenic Research
Foundation
Abstract: During the last decades, much attention has been paid on the replacement of high energy
methodologies for the use of nisin, a well-known peptide with antimicrobial characteristics, currently
used as food bio-preservatives. In the present study, water-in-oil (W/O) microemulsions based on
refined olive oil (ROO) or sunflower oil (SO) and distilled monoglycerides (DMG) were effectively
formulated. Small Angle X-ray Scattering, Electron Paramagnetic Resonance spectroscopy and
Dynamic Light Scattering were used to structurally characterize the proposed nanoformulations.
To further optimize the above carriers, ethanol or propylene glycol were added to the systems in
specific amounts. Essential oils of Greek origin, namely oregano, dittany, thyme and rosemary were
used to enhance the antimicrobial properties of the systems. It was found that the addition of
essential oils increased the monophasic region of the microemulsions both in the presence and
absence of nisin. Ethanol addition resulted to U-type microemulsions whereas propylene glycol
resulted to a more rigid surfactant monolayer in the presence of essential oils.
The antimicrobial effect of the encapsulated nisin was evaluated using the Well Diffusion Assay
technique against pathogens such as Staphylococcus aureus, Listeria monocytogenes, Bacillus cereus
and Escherichia coli. Significant alterations on the efficacy of the systems were observed with the
addition of dittany essential oils. Also, the nisin loaded systems were found efficient when tested in
infected lettuce and minced meat.
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15:45– 16:00

16:00– 16:15

16:15– 16:30

Προεδρείο: Δ. Γερασόπουλος (ΑΠΘ), Γ. Μπλέκας (ΑΠΘ)
Εμπλουτισμός μανιταριών Pleurotus σε τερπενικές ενώσεις μέσω της
καλλιέργειας σε υποστρώματα με υποπροϊόντα ελαιοκομίας
A. Καπλάνη1, Γ. Κουτρότσιος2, Α. Καλιώρα1, Γ.I. Ζερβάκης2, N. Καλογερόπουλος1
1
Τμήμα Επιστήμης Διαιτολογίας & Διατροφής, Χαροκόπειο Πανεπιστήμιο
2
Εργαστήριο Γενικής & Γεωργικής Μικροβιολογίας, Γεωπονικό Πανεπιστήμιο Αθηνών
Παραγωγή μικροβιακών προϊόντων από θρεπτικά υλικά βασισμένα στον
κατσίγαρο
M. Ντούρου1, A. Kancelista1, P. Juszczyk1, Δ. Σαρρής2, Σ. Μπέλλου1, I.-E.
Τριανταφυλλίδου1, A. Rywinska1, Σ. Παπανικολάου2, Γ. Αγγέλης1
1
Εργαστήριο Μικροβιολογίας, Τομέας Γενετικής, Βιολογίας Κυττάρου και Ανάπτυξης του,
Τμήμα Βιολογίας, Πανεπιστήμιο Πατρών
2
Τμήμα Επιστήμης Τροφίμων & Διατροφής του Ανθρώπου, Γεωπονικό Πανεπιστήμιο
Αθηνών
Αξιοποίηση των παραπροϊόντων ελαιουργίας με σκοπό την ενίσχυση των
βιολειτουργικών συστατικών του ελαιολάδου
Κ. Κυριτσάκης, Α. Γούλα, Δ. Γερασόπουλος
Τμήμα Γεωπονίας, ΑΠΘ
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Εμπλουτισμός μανιταριών Pleurotus σε τερπενικές ενώσεις
μέσω της καλλιέργειας σε υποστρώματα με υποπροϊόντα
ελαιοκομίας
Enrichment of Pleurotus mushrooms in terpenic compounds by
cultivation on substrates containing olive wastes and by-products
A. Kaplani1, G. Koutrotsios2, A. C. Kaliora1, G. I. Zervakis2, N. Kalogeropoulos1
1
Department of Nutrition and Dietetics, Harokopio University, Athens, Greece
2
Laboratory of General and Agricultural Microbiology, Agricultural University of Athens, Athens,
Greece
Abstract: Olive oil production results to the generation of huge amounts of olive tree/mill wastes
which consist a major environmental problem. Mushroom cultivation allows the eco-friendly
exploitation of such wastes, leading to the generation of added-value products. Olive by products are
rich in health promoting compounds, including pentacyclic terpenics. In the present work, three
Pleurotus mushroom species, namely P. ostreatus, P. eryngii and P. nebrodensis, cultivated either on
conventional substrate (wheat straw) or on alternative substrates composed of olive tree pruning (OP)
plus two-phase olive mill wastes (MW) were evaluated in respect to their content in the
hydroxypentacyclic triterpenic acids (HPTA) oleanolic, ursolic and maslinic and the pentacyclic
triterpenic alcohols uvaol and erythrodiol. Terpenic compounds were quantitated in methanolic
extracts of mushrooms and substrates by GC-MS in selective ion monitoring mode.
Wheat straw contained low amounts of the terpenic compounds (<2μg/100 g fw terpenic alcohols
and only oleanolic acid at 33μg/100g fw). On the contrary, the OP-MW substrates contained 4.1-28.4
mg/100g fw of the terpenic alcohols erythrodiol and uvaol, and 108.5-323.6mg/100g fw of HPTA,
with oleanolic acid predominating, followed by ursolic and maslinic.
Mushrooms grown in the conventional substrate contained <2 μg/100 g terpenic alcohols and
oleanolic acid at 3-12 μg/100g, while those grown on the OP-MW substrates were enriched in
terpenic compounds, in a species- specific way, with oleanolic acid predominating among HPTA in
all cases. P. ostreatus grown on OP-MW substrates contained 1.8-2.4 times more alcohols and 11-17
times more HPTA. The respective enrichment for P. eryngii was 3-25x for alcohols and 21-186x for
HPTA, with the higher values observed in substrates containing more OP. Finally P. nebrodensis
mushrooms were also enriched in terpenic alcohols (50x) and HPTA (10-14x). This is the first report
on the production of mushrooms enriched in terpenics by cultivation on agro-industry wastes.
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Παραγωγή μικροβιακών προϊόντων από θρεπτικά υλικά
βασισμένα στον κατσίγαρο
Microbial products from olive mill wastewater based media
M. Dourou1, A. Kancelista1, P. Juszczyk1, D. Sarris2, S. Bellou1, I.-E. Triantaphyllidou1, A.
Rywinska1, S. Papanikolaou2, G. Aggelis1
1
Unit of Microbiology, Division of Genetics, Cell and Development Biology, Department of Biology,
University of Patras, Patras, Greece
2
Laboratory of Food Microbiology & Biotechnology, Department of Food Science and Human
Nutrition, Agricultural University of Athens, Athens, Greece
Abstract: Olive mill wastewater (OMW) contains a variety of assimilable carbon sources and
therefore it can be regarded as fermentation medium for the production of high-added value products
rather than as a waste material. The aim of the present research was to investigate the ability of
technologically suitable yeasts to grow on OMW (potentially enriched with other low cost carbon
sources), cultivated in flasks and bioreactors and produce high-added value metabolites (i.e. SCOs,
citric acid, ethanol and mannitol), with concurrent degradation of phenolic compounds. Lipomyces
starkeyi NRRL Y- 11557 and Yarrowia lipolytica A6 and S11 strains were able to accumulate
significant quantities of lipids (15-25%, w/w). Oleic acid was the major fatty acid in the lipids
produced by the above mentioned yeasts followed by palmitic acid. On OMW media enriched with
glycerol, Y. lipolytica A6 strain produced also mannitol in considerable amounts (i.e. 13.4 g/L),
while Y. lipolytica LGAM S (7) strain produced high quantities of citric acid (i.e. 30.3 g/L). Candida
tropicalis LFMB 16 and Saccharomyces cerevisiae MAK-1, cultivated under non-aseptic conditions
on OMW media enriched with glucose produced 21.9 and 31.3 g/L of ethanol, respectively.
Remarkable phenolic removal was performed by strains of Y. lipolytica, C. tropicalis and S.
cerevisiae, while color removal was only observed in trials performed with C. tropicalis and S.
cerevisiae. OMW enriched with glycerol maybe an important medium for citric acid and/or mannitol
production. The present study provides a new perspective for the valorization of OMW as feedstock
for microbial metabolites production.
Acknowledgements:
Financial support for this study has been provided by a) Bilateral project Greece-Hungary 2012-1014
entitled
“Microbial conversions of agro-industrial residues into new biofuels and other
biotechnological products” cofounded by the European Union (European Social Fund) and the Greek
State (Ministry of Education and Religious Affairs - Greek General Secretariat for Research and
Technology) and b) Wroclaw Centre of Biotechnology program entitled “The Leading National
Research Centre (KNOW) for years 2014-2018”.
References:
1. Bellou, S., Makri, A., Sarris, D., Michos, K., Rentoumi, P., Celik, A., Papanikolaou, S. & Aggelis, G., J
Biotechnol, 2014:170, 50–59.
2. Dourou, M., Kancelista, A., Juszczyk, P., Sarris, D., Bellou, S., Triantaphyllidou, I., Rywinska, A.,
Papanikolaou, S. & Aggelis, G., J Clean Prod, 2016: 139, 957–969.
3. Sarris, D., Giannakis, M., Philippoussis, A., Komaitis, M., Koutinas, A. A. & Papanikolaou, S., J Chem
Technol Biotechnol, 2013: 88, 958–969.
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Αξιοποίηση των παραπροϊόντων ελαιουργίας με σκοπό την
ενίσχυση των βιολειτουργικών συστατικών του ελαιολάδου
Exploitation of olive mill by-products towards the enhancement of
biofunctional compounds of olive oil
Κ. Kyritsakis, Α. M. Goula, D. Gerasopoulos
Faculty of Agriculture, Aristotle University of Thessaloniki

Abstract: The content of olive oil in biofunctional compounds is of great importance for a number
of reasons, including their antioxidant and inflammatory properties, as well as the prolongation of
product shelf life and the protection of human organism from diseases related with the harmful effect
of the free radicals in the body. However, centrifugal extraction, which is probably the most widely
used system in olive oil extraction, greatly affects the quality of the extracted olive oil, reducing its
content in natural antioxidants and aroma compounds.
During the last few years, a lot of research has been done towards the enrichment of products with
antioxidants from natural sources, such as plants and herbs. Such products have a prolonged shelf life
and increased resistance to undesirable alterations during cooking or storage, while they preserve
olive oil's initial nutritional and organoleptic quality. Natural sources of antioxidants and methods of
enrichment that have been reported include spice and vegetables, such as oregano or spinach in the
form of powder, spice extracts (oregano, rosemary, mint, sage, hyssop, thyme, oat and tea leaves),
leafy vegetables (cabbage, coriander, hongone and spinach), as well as direct co-extraction of
vegetables in oil.
Our research was focused on the enhancement of the biofunctional compounds of olive oil using
olive leaves and olive mill waste water from a 3-phase decanter, major by-products of olive mill, in
an attempt to improve olive oil quality, while at the same time reducing the environmental effects of
the olive oil production.
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Θεματική Περιοχή 5: Εξελίξεις στην Τεχνολογία
Λιπαρών – Εφαρμογές Βιοτεχνολογίας
Προεδρείο: Γ. Αγγελής (Παν. Πατρών), Σ. Παπανικολάου (Γεωπονικό Πανεπιστήμιο Αθηνών)
16:45 – 17:00 Αξιοποίηση βιοδραστικών εκχυλισμάτων Satureja thymbra και Rosmarinus
officinalis σε ενεργό και εδώδιμη συσκευασία
E. Χουλιτούδη, A. Βελλιοπούλου, Σ. Γανιάρη, K. Μπράβου, Δ. Τσιμογιάννης, Β.
Ωραιοπούλου
Εργαστήριο Χημείας και Τεχνολογίας Τροφίμων, Σχολή Χημικών Μηχανικών, Ε.Μ.Π
17:00– 17:15 Έλεγχος / Παρακολούθηση της διεργασίας της εκχύλισης ελαίου από ελαιούχους
σπόρους με διαλύτες διαφορετικής πολικότητας μέσω των φυσικών ιδιοτήτων
του ελαιοδιαλύματος
Σ. Χανιωτη, Π. Σιαμαντούρα, M. Kατσούλη, Κ. Τζιά
Σχολή Χημικών Μηχανικών, Ε.Μ.Π
17:15– 17:30 Αξιοποίηση των αποβλήτων επεξεργασίας πράσινης ελιάς Ισπανικού-τύπου με
σκοπό την παραγωγή καροτενοειδών από το μύκητα Blakeslea trispora
E. Παπαδάκη, Φ.Θ. Μαντζουρίδου
Εργαστήριο Χημείας και Τεχνολογίας Τροφίμων, Τμήμα Χημείας, ΑΠΘ
17:30– 17:45 Μοτίβο συσσώρευσης ενδοκυτταρικών λιπιδίων στους ελαιογόνους
μικροοργανισμούς και βιοτεχνολογικές προοπτικές των μονοκυτταρικών
λιπιδίων
Ν. Περδικούλη, Γ. Aγγελής
Εργαστήριο Μικροβιολογίας, Τομέας Γενετικής, Βιολογίας Κυττάρου και Ανάπτυξης του,
Τμήμα Βιολογίας, Πανεπιστήμιο Πατρών
17:45– 18:00 Συγκριτική μελέτη O/W νανογαλακτωμάτων με βάση το εξαιρετικό παρθένο
ελαιόλαδο και το πυρηνέλαιο και ενσωματωμένα βιοδραστικά συστατικά
M. Kατσούλη, Κ. Τζιά
Σχολή Χημικών Μηχανικών, Ε.Μ.Π
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Αξιοποίηση βιοδραστικών εκχυλισμάτων Satureja thymbra και
Rosmarinus officinalis σε ενεργό και εδώδιμη συσκευασία
Exploitation of the antioxidant potential of Satureja thymbra and
Rosmarinus officinalis extracts in edible and active packaging
E. Choulitoudi, A. Velliopoulou, S. Ganiari, K. Bravou, K. Tsimogiannis, V. Oreopoulou
Laboratory of Food Chemistry and Technology, School of Chemical Engineering, NTUA
Abstract: Antioxidants can be used in active packaging to protect food against lipid oxidation. In the
present work natural antioxidants were tested in edible and non-edible active packaging films and
coatings. More specifically, two well-known aromatic herbs, i.e. Rosmarinus officinalis and Satureja
thymbra were studied as potential sources of antioxidant compounds for snacks and fish active
packaging.
Dried leaves of the plants were subjected to steam distillation to recover the essential oils. The oilfree material was dried, ground and subsequently extracted with ethyl acetate and ethanol to recover
the phenolic compounds. γ-Terpinene and carvacrol were the main components of S. thymbra
essential oil (EOs). Analysis of the S. thymbra extracts showed the presence of four main flavonoids
and their derivatives in ethyl acetate (EAcs), while rosmarinic and salvianolic acid A predominated
in ethanol extract (Es). The essential oil of rosemary (EOr) contained 1,8-cineole, L-camphor, γpinene, and 1-borneol, as the main components, while the ethanol extract (Er) was rich in rosmarinic
acid, diterpenes and flavonoids.
The EAcs and Es extracts of S. thymbra were used as coatings on the packaging material of potato
chips. Sliced potatoes were fried in palm oil and the chips produced, were packaged in laminated
bags (OPP 20 μm/ink/adhesive/PET MET 12 μm/adhesive//PE 75 μm STC) coated with the extracts
at various concentrations and subjected to accelerated oxidation at 70 °C. The results showed that
primary (Peroxide Value, PV) and secondary (volatile compounds and p-Anisidine Value, p-AV)
oxidation products were suppressed by the active packaging with a concentration related effect.
Furthermore, the EOs, EAcs, Es, and their combinations were used in edible coating to prolong the
shelf life of fresh gilthead seabream (Sparus aurata) fillets. CMC solutions enriched with the extracts
at 500 ppm (total phenol basis) were prepared, the sliced fish fillets were soaked for 5 min in the
solutions, packed aerobically, and stored at 0°C. The oxidative deterioration was estimated through
PV and p-AV. The Es and Es-EOs combination showed the best antioxidant activity, reducing the
PV by approximately threefold and eliminating the formation of secondary oxidation products.
Edible CMC coating for fish (smoked eel) was also enriched with EOr and Er. The addition of the Er
extract at 200-800 ppm (total phenol basis) in CMC coating provided antioxidant protection to
smoked eel, which increased with concentration. Additionally, the combination of Er-EOr retarded
significantly the formation of both primary (PV and Conjugate Dienes, CD) and secondary (p-AV)
oxidation products, indicating possible synergistic effects.
Both Lamiaceae plants extracts presented promising results in extending the shelf life of snacks and
fish products, when used in non-edible film or edible coating, respectively.
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Έλεγχος / Παρακολούθηση της διεργασίας της εκχύλισης
ελαίου από ελαιούχους σπόρους με διαλύτες διαφορετικής
πολικότητας μέσω των φυσικών ιδιοτήτων του
ελαιοδιαλύματος
Control / Monitoring of oil extraction process from oilseeds using polar
and non-polar solvents by means of miscella’s physical properties
S. Chanioti, P. Siamandoura, M. Katsouli, C. Tzia
School of Chemical Engineering, NTUA
Abstract: In the utilization of the oilseeds to obtain the corresponding oils by extraction process, it is
very important to know the physical properties of the miscella formed by the oil and the solvent used
such as the density, the refractive index and the surface tension. These properties are critical for the
design of the extractor equipment used in the oil manufacture industries. The aim of this work was to
measure the density, the refractive index and the surface tension of mixtures formed by the
conventional Soxhlet extractions by two oilseeds: olive pomace and cottonseed meal with suitable
organic solvents. Widely used solvents for the oil recovery such as hexane, petroleum ether,
isopropanol and ethyl acetate as well as their mixtures (hexane/petroleum ether, hexane/isopropanol,
petroleum ether/isopropanol, hexane/ethyl acetate, petroleum ether/ethyl acetate) at a ratio of 1:1
were examined. Hexane is the primary solvent used in the industrial oil extraction due to its
dissolving ability and ease of removal, while researches have shown that petroleum ether could be
used as well. Isopropanol and ethyl acetate have been recently proposed as alternative solvents for oil
extraction due to their availability, bio-renewability and low toxicity. The extraction experiments
were conducted at 70ºC. During processing, samples of miscella were collected and their density,
refractive index and surface tension were measured at 25ºC while the oil content of the samples was
determined. The potential of the monitoring of the oil extraction by means of these properties of
miscella was investigated. The results may be useful for the prediction of the extraction evolution in
industrial oil plants.
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Αξιοποίηση των αποβλήτων επεξεργασίας πράσινης ελιάς
Ισπανικού-τύπου με σκοπό την παραγωγή καροτενοειδών από
το μύκητα Blakeslea trispora
Bio-based valorization of Spanish-style green olive processing
wastewaters for the production of carotenoids by the fungus Blakeslea
trispora
E. Papadaki, F. T. Mantzouridou
Laboratory of Food Chemistry and Technology, Department of Chemistry, Aristotle University of
Thessaloniki
Abstract: Table olives constitute an essential part of the Mediterranean diet. Among the different
olive types, Spanish-style green olives account 50% of the world table olive production, covering
about 1.3 million tons of seasonal production. This production is associated with the generation of
enormous amounts (~ 4000 L per olive ton) of polluting and difficult to handle wastewaters1. The
prospect of utilizing these effluents as raw materials in a biorefinery approach is challenging. This
approach will support the circular economical model that produces virtually zero waste and is urged
by EU2. To this direction, in the present study scientific findings that provide opportunities for
effective valorization of table olive processing wastewaters toward the sustainable production of
carotenoids of high economic importance are presented. Specifically, the dynamics of non-sterile lye
and washing water streams, enriched or not with glucose and growth factors, for carotenoid
production by the mated culture of Blakeslea trispora was investigated in shake-flask cultures (160
rpm, 25°C, 6 days). Results were compared to those obtained in synthetic medium containing
glucose as a carbon source (control). No inhibition of fungal growth was observed in both effluents.
The growth kinetics was clearly dependent on the type of effluent and the addition of glucose. Both
types of effluents stimulated carotenoid synthesis in a similar way to that observed in the control.
The maximum total carotenoid content (as mg β-carotene per g of biomass dry weight) was 0.96 and
1.02 mg/g of dry biomass in lye and washing waters, respectively, and 0.91 mg/g of dry biomass in
the control. The total yield of carotenoids per volume of medium, an important issue, was improved
more than 1.8 and 1.5 folds for the lye and washing waters, respectively, compared to control. These
findings seem encouraging toward the direction of process optimization and scale up in bioreactors
that should be carried out together with respective provision of process economics.
References:
1. Papadaki, E., & Mantzouridou, F. T. (2016). Current status and future challenges of table olive
processing wastewater valorization. Biochemical Engineering Journal, 112, 103–113.
2. European Commission (2014). Towards a Circular Economy: A Zero Waste Programme for
Europe. European Commission, Brussels, 2014/0398(COM).
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Μοτίβο συσσώρευσης ενδοκυτταρικών λιπιδίων στους
ελαιογόνους μικροοργανισμούς και βιοτεχνολογικές προοπτικές
των μονοκυτταρικών λιπιδίων
Patterns of lipid accumulation in oleaginous microorganisms and
biotechnological perspectives of single cell oil
Ν. Perdikouli and G. Aggelis
Laboratory of Microbiology, Division of Genetics, Cell Biology & Development, Department of
Biology, University of Patras, Patras 26504, Greece
Abstract: Yeasts, fungi and micro-algae may accumulate significant lipid and/or sugar quantities, as
energy reserves. Under oleaginous conditions Yarrowia lipolytica displays three physiological phases
including balanced growth, lipid accumulation and lipid degradation phase. Under balanced growth
conditions fat-free biomass and structural lipid synthesis occurs based on extra-cellular carbon
source consumption. Reserve lipid accumulation takes place under nitrogen limited conditions but
after the depletion of the extra-cellular carbon source this lipid is degraded to generate maintenance
energy and/or to support fat-free biomass synthesis. Regarding intra-cellular total polysaccharides
(ITS) is observed the same pattern as Tchakouteu et al. suggested for the yeast Cryptococcus
curvatus. Specifically, in Cryptococcus curvatus interplay between biosynthesis of ITP and storage
lipid occurs under nitrogen-limited conditions in media having as carbon source lactose or sucrose.
High quantities of ITP are accumulated under balanced growth conditions, being progressively
decreased afterwards simultaneously with lipid accumulation. A very similar pattern was identified
in the microalgae Chlorella sp. and Nannochloropsis salina.
Oleaginous microorganisms can assimilate a wide range of carbon sources that are present in agroindustrial residues and wastes of low or negative cost and convert them into “high-added value”
products, such as single cell oils (SCOs). SCOs have been in the forefront of biotechnological
products for many years. Fungal SCOs may contain polyunsaturated fatty acids that are of interest in
food technology and pharmaceutical industries while yeast SCOs, produced under specific
conditions, may have a similar composition to that of cocoa butter.
References: Bellou et al., 2014, Biotechnol. Adv., 32, 1476–1493; Bellou et al., 2016, J.
Biotechnol., 234, 116–126; Papanikolaou & Aggelis, 2011, Eur. J. Lipid Sci. Technol., 113, 1031–
1051; Tchakouteu et al., 2015, Eur. J. Lipid Sci. Technol.; Perdikouli N., 2016, Bachelor thesis.
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Συγκριτική μελέτη O/W νανογαλακτωμάτων με βάση το
εξαιρετικό παρθένο ελαιόλαδο και το πυρηνέλαιο και
ενσωματωμένα βιοδραστικά συστατικά
Comparative study of O/W nano-emulsions based on extra virgin olive
oil and olive-pomace oil with incorporated bioactive compound.
M. Katsouli and C. Tzia
School of Chemical Engineering, NTUA
Abstract: In this study, there were examined the formation and the physicochemical properties of
oil-in-water food nano-emulsions based on two vegetable oils: (extra virgin olive oil and olivepomace oil) by incorporating bioactive compounds. Nano-emulsions are nowadays increasingly used
as delivery systems for functional food ingredients in order to incorporate easily degradable bioactive
compounds and increase their bio-availability. Olive oil has been studied by various researchers to
formulate O/W nano-emulsions, but no study has been carried out on the development of O/W food
grade nano-emulsions from olive-pomace oil. Hence, the present study was conducted to explore the
potentials of olive-pomace oil for the preparation of O/W nano-emulsions and compare the
effectiveness of extra virgin olive oil and olive-pomace oil at producing O/W nano-emulsions, using
two food-grade, non-ionic surfactants (Tween 20 and Tween 40). Moreover, it was examined the
influence of the incorporated bioactive compound on the O/W nano-emulsions properties
Initially pseudo-ternary phase diagrams (oil-water-emulsifier) were constructed in order to identify
the ratios of the ingredients that can lead to stable nano-emulsions and determine the emulsifying
ability of bioactive compound and emulsifiers. Then nano-emulsions were prepared to fixed ratios as
they were determined by the phase diagrams. The effect of the type and ratio of oils and emulsifiers
and the bioactive compound was evaluated based on the mean diameter of the droplets, the
polydispersity index, the ζ-potential, the emulsion stability, the turbidity and the viscosity of the
examined nano-emulsions. It was concluded that it is possible to prepare fine olive-pomace oil O/W
nano-emulsions. Furthermore, the incorporated bioactive compound significantly affect the nanoemulsions properties. Finally, the most effective type of oil and emulsifier, and their optimum ratio
in the o/w nano-emulsion were determined.
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Οξείδωση Λιπαρών – Αντιοξειδωτικά – Ασφάλεια και Ποιότητα
Θεωρητική μελέτη επιλεγμένων υδροξυστιλβενίων και παραγώγων τους ως προς την
ικανότητα δέσμευσης ελευθέρων ριζών με απόδοση ηλεκτρονίου
K. Σταύρα, N. Nενάδης
Επίδραση διαφορετικών μεθόδων συντήρησης στο προφίλ των λιπιδίων και των
λιπαρών οξέων του λαβρακιού (Dicentrarchus labrax)
Β.Ι. Σινάνογλου, Β.Ρ. Kυρανά, Δ. Aνδρέου, Λ. Παπαδημητρίου, Β.Π. Λουγκοβόης
Μελέτη οξειδωτικής σταθερότητας σησαμέλαιου και σογιέλαιου μετά από εμπλουτισμό
τους με φυσικά και συνθετικά αντιοξειδωτικά
E.Φ. Στρατή, M. Δαμιανίδη, Β.Ι. Σινάνογλου
Αποτίμηση των εμπορικά διαθέσιμων γρήγορων τεχνικών για τη μελέτη της ποιότητας
τηγανισμένων ελαίων
Δ. Γεωργίου, Μ. Ρωμαϊδη, Σ. Εξαρχόπουλος, Γ. Δημητρέλη, Κ. Καραστογιαννίδου, Ε.Π.
Καλογιάννη
Επίδραση της προσθήκης εσπεριδίνης και πούλπας πορτοκαλιού στη ζωοτροφή, στο
προφίλ των λιπαρών οξέων και τις τάξεις λιπιδίων κρόκων αυγών
Δ.Z. Λαντζουράκη, Π.Ζουμπουλάκης, Μ. Γκολιομύτης, A.Κ. Καλοκαιρινός, Β.Ι. Σινάνογλου
Αξιοποίηση τριχοειδούς διείσδυσης λιπαρών για την ανάπτυξη μεθόδου αποτίμησης του
χρόνου ζωής προϊόντων τροφίμων
Δ. Γεωργίου, Ε.Π. Καλογιάννη
Επίδραση του μεθυλεστέρα του καφεικού οξέος στην ποιότητα ελαιολάδου
Γ. Βλάσσης-Δημάκος, Δ. Φωκάς, Ι. Ρούσσης
Χημική αποδόμηση δειγμάτων ελαίων παρασκευασμένα κάτω από ελεγχόμενες
συνθήκες τηγανίσματος και δειγμάτων από τον τομέα μαζικής εστίασης
Σ. Εξαρχόπουλος, Θ. Παλικρούσης, Κ. Καραστογιαννίδου, Ε. Π. Καλογιάννη
Αδρανοποίηση των λιπολυτικών ενζύμων του πίτυρου ρυζιού με υπέρυθρη ακτινοβολία
και η επίδρασή της στην σταθερότητα κατά την αποθήκευση και στην ποιότητα του
ελαίου από πίτυρο ρυζιού
Μ. Ηράκλη, Δ. Κατσαντώνης, Φ. Κλεισιάρης, Π. Χατζοπούλου
Ελαιόλαδο – Αξιοποίηση Παραπροϊόντων
Επίδραση των συνθηκών επεξεργασίας στα ποιοτικά χαρακτηριστικά του ελαιολάδου
Ε.Π. Καλογιάννη, Π. Ιωακειμίδης, Ε. Κίτσιος
Ανάκτηση φαινολικών συστατικών από υγρά απόβλητα ελαιουργείων με χαμηλού
κόστους βιοπροσροφητικά υλικά
Μ. Βερβέρη, Λ. Παπαοικονόμου, Κ. Καδερίδης, Α.Μ. Γούλα
Oil-in-water pickering emulsions stabilized by vinification by-products
Α. Παύλου, Κ. Παναγιώτου, Χ. Ριτζούλης
Α systematic study of composite emulsifiers from winery by-products
A. Παύλου, Δ. Γεωργίου, Ε.Π. Kαλογιάννη, Κ. Παναγιώτου, Χ. Ριτζούλης
Modeling olive oil production – quality and environmental perspective
I. Djekic, Ε.Π. Καλογιάννη
Table Olive Kokërmadh Berati - The analytical and nutritional study - Its economic
potential
D. Topi
Προσδιορισμός πολυφαινολών σε παρθένο ελαιόλαδο σε περιοχές της Νοτιοδυτικής
Ελλάδας (Μεσσηνία) με υγρή χρωματογραφία υψηλής απόδοσης συζευγμένη με
ανιχνευτή υπεριώδους/ορατού συστοιχίας διόδων
A. Στεφανίτση, Β. Σακκάς, M. Χαλαμπαλάκη, Λ. Σκαλτσούνης
Παραγωγή αρωματισμένου έξτρα παρθένου ελαιόλαδου με φύλλα Cistus Creticus
αυξημένης in vitro αντιοξειδωτικής και αντιαθηρογόνου δράσης
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Χ. Δήμου, Δ. Κοντούσιας, Π.-Ν. Μακούδης, Χ. Καραντώνης
Ανάπτυξη Αναλυτικών Μεθοδολογιών για την Χαρτογράφηση του Ελληνικού Ελαιολάδου
και τον Προσδιορισμό των Βιοδραστικών του Συστατικών
Π. Σταθόπουλος, Γ. Σαρικάκη, Θ. Νίκου, Σ.Μπετεινάκης, M. Χαλαμπαλάκη, Λ. Σκαλτσούνης
Λειτουργικά Συστατικά – Αιθέρια Έλαια
Κινητική μελέτη της εκχύλισης βιοδραστικών συστατικών από τη ρίγανη με
υδραλκοολικά διαλύματα
Γ. Γούσιας, A. Ωραιοπούλου, Δ. Τσιμογιάννης, Β. Ωραιοπούλου
Βιοδραστικά μικροσυστατικά σε νωπούς και αποξηραμένους φλοιούς κελυφωτών
φιστικιών (Pistacia vera)
M. Κασκάνη, E. Καρβέλα, Γ. Νομικός, N. Καλογερόπουλος
Επίδραση σιτηρεσίων ορνίθων εμπλουτισμένων με διαφορετικά φυσικά αντιοξειδωτικά
στο χρώμα και τα ολικά καροτενοειδή κρόκων αυγών
Δ.Z. Λαντζουράκη, Π. Ζουμπουλάκης, Μ. Γκολιομύτης, M. Χαρισμιάδου, Σ. Δεληγεώργης, A.Κ.
Καλοκαιρινός, Β.Ι. Σινάνογλου
Μαρμελάδα και γλυκό κουταλιού από ελιά ή καρύδι ως πηγή πολικών φαινολικών
ενώσεων
Ε.A. Παναγοπούλου, Α. Γκέκα, Β. Καραθάνος, Α. Χίου
Αιθέρια έλαια από Ελληνικά αρωματικά φυτά της οικογένειας Lamiaceae: εφαρμογή στην
αρτοποιία και αντιοξειδωτική δράση
A. Σκεντή, M. Ηρακλή, Π. Χατζοπούλου, M. Παπαγεωργίου
Μελέτη της σταθερότητας και της αντικαρκινικής δράσης κλασμάτων μαστίχας Χίου
(ουδέτερο, όξινο) μετά τον εγκλωβισμό τους σε λιποσώματα
O. Γκορτζή, M. Ροβολή, Δ. Καραγκίνη, Δ. Στάγκος, Δ. Κουρέτας
Διερεύνηση της πιθανής αλληλεπίδρασης αμυλοπηκτίνης με λιπόφιλες ουσίες
βιολογικής δραστηριότητας
Α. Μαρινοπούλου, Σ.Ν. Ραφαηλίδης
Επίδραση αιθέριου έλαιου ρίγανης είτε λεμονιού στην ποιότητα ελαιολάδου
Γ. Βλάσσης-Δημάκος, Ε. Γαλάνη, Ι. Ρούσσης
Εξελίξεις στην Τεχνολογία Λιπαρών
Χρήση καινοφανούς μίγματος γλυκερόλης/γλυκίνης χαμηλής θερμοκρασίας μετάβασης
για την εκχύλιση αντιοξειδωτικών πολυφαινολών από φύλλα ελιάς (Olea europaea)
Β. Αθανασιάδης, Σ. Γρηγοράκης, Σ. Λαλάς, Δ. Μακρής
Ανάπτυξη και μελέτη εδώδιμων νανογαλακτωμάτων ως μέσα ενθυλάκωσης βιταμίνης D
I. Γκολφομήτσου, E. Μήτσου, A. Ξενάκης, Β. Παπαδημητρίου
Μείωση του λίπους στα γαλακτοκομικά προϊόντα – Ανασκόπηση
Θ. Zαφειριάδης, Ε. Χρόνης, Β. Καϊλιάνης
Ανταγωνιστική προσρόφηση ελαϊκού/οξέος πρωτεϊνών γάλακτος σε διεπιφάνειες
νερού/ελαίου
Σ. Νίκα, Λ. Σκλαβιάδης, Ι. Θεοχάρη, Δ. Γεωργίου, Γ. Δημητρέλη, Β. Παπαδημητρίου, Ε.Π.
Καλογιάννη
Μελέτη διεπιφανειακών φαινομένων και ρεολογικών ιδιοτήτων συστημάτων πρωτεϊνών
γάλακτος-λιποσφαιρίων
Β. Σορδάκης, Ε.Π. Καλογιάννη & Γ. Δημητρέλη
Επίδραση του βαθμού ομογενοποίησης στη ρεολογική συμπεριφορά και τη δομή όξινων
πηκτών συστημάτων πρωτεϊνών γάλακτος-λιποσφαιρίων
Ό. Γροζτίδου, Γ. Δημητρέλη, Σ. Εξαρχόπουλος
Ανάπτυξη μικρογαλακτωμάτων νερού-σε-έλαιο βασισμένα σε μεσαίου μήκους
τριγλυκερίδια με εφαρμογή στην ιχθυοκαλλιέργεια
Ι. Θεοχάρη, A. Mούτου, A. Ξενάκης, Β. Παπαδημητρίου
Επίδραση των κόμμεων ξανθάνης και γκουάρ στη δομή και την υφή γαλακτωμάτων
τύπου μαγιονέζας χαμηλής λιποπεριεκτικότητας κατά την αποθήκευση
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Π4-10

Π5-1

Π5-2

Π5-3

Π5-4

Π5-5

Π5-6

Π5-7

Π5-8

A.Σ. Θωμάρεϊς, Χ. Ασσιώτη, Α. Πετεινού
Επίδραση των κόμμεων ξανθάνης και χαρουπιού στη δομή και την υφή γαλακτωμάτων
τύπου μαγιονέζας χαμηλής λιποπεριεκτικότητας κατά την αποθήκευση
A.Σ. Θωμάρεϊς, Γ. Ρεκούμη, A. Tσίνα
Λιπόλυση των Ελληνικών τυριών από παστεριωμένο γάλα: μια ανασκόπηση των
τελευταίων δέκα ετών βιβλιογραφικών δεδομένων
Α. Γεωργάλα, Σ. Καμιναρίδης
Εφαρμογές Βιοτεχνολογίας - Μεταβολισμός & Βιολογική δράση Λιπιδίων
Μελέτη των λιπιδίων του ζυγομύκητα Mortierella (Umbelopsis) isabellina κατά την
αύξηση του σε λιγνοκυτταρινούχα σάκχαρα.
Χ. Γαρδέλη, M. Αθενάκη, E. Ξενόπουλος, A. Μαλλούχος, A.A. Κουτίνας, Γ. Αγγελής, Σ.
Παπανικολάου
Επίδραση της αυξημένης συγκέντρωσης γλυκόζης του μέσου καλλιέργειας στη βιομάζα
και τα λιπίδια του ανώτερου μύκητα Volvariella volvacea
Π. Διαμαντοπούλου, Σ. Παπανικολάου, Γ. Αγγελής, A. Φιλιππούσης
Χρήση νέων νανοβιοκαταλυτικών συστημάτων για τη σύνθεση υβριδικών
αντιοξειδωτικών ασκορβικού οξέος-λιπιδίων σε πράσινα μέσα
M. Πατήλα, A.A. Παπαδοπούλου, A.Β. Χατζηκωνσταντίνου, K. Τζιμοπούλου, A.Γ.
Παπανικολάου, Φ. Μπάρκα, Χ. Λιάγκου, Χ. Σταμάτης
Ανάπτυξη νανο-βιοκαταλυτικών διατάξεων για τον βιοκαταλυτικό εμπλουτισμό
εκχυλισμάτων φύλλων ελιάς σε υδροξυτυροσόλη και παράγωγά της
B. Χατζηκωνσταντίνου, Ε. Γκάντζου, M. Πατήλα, K. Σπύρου, Δ. Γουρνής, A. Πολύδερα, Β.Γ.
Κοντογιάννη, A. Τζάκος, Χ. Σταμάτης.
Σύσταση λιπαρών οξέων ερυθροκυττάρων πριν και μετά από διαλειμματική άσκηση που
προσομοιάζει αγώνα ποδοσφαίρου. Συσχέτιση με δείκτες ασκησιογενούς μυικής βλάβης
Ι. Κωτσής, Ε. Περσία, K. Αρεστή, N. Καλογερόπουλος, T. Νομικός
Καταστολή του φαινομένου της αποδόμησης των ενδοκυτταρικών λιπιδίων στη ζύμη
Yarrowia lipolytica
A. Δασκαλάκη, Γ. Αγγελής
Βιομετατροπή της βιομηχανικής γλυκερόλης, υποπροϊόντος της διεργασίας παραγωγής
βιοντήζελ, σε κυτταρική μάζα και προστιθέμενης αξίας μεταβολίτες με χρήση των ζυμών
Metschnikowia sp. και Yarrowia lipolytica
Δ. Αντωνίου, Ρ. Φιλιππούση, F. Blanchard, E. Rondags, Π. Διαμαντοπούλου, A. A. Kουτίνας, I.
Chevalot, Σ. Παπανικολάου
Επιλογή στελεχών ζυμών δυνάμενων να μετατρέψουν τη βιομηχανική γλυκερόλη,
υποπροϊόν της διεργασίας παραγωγής βιοντήζελ, σε κυτταρική μάζα και προστιθέμενης
αξίας μεταβολίτες
Δ. Αντωνίου, Ρ. Φιλιππούση, Π. Διαμαντοπούλου, Α.Α. Κουτίνας, Σ. Παπανικολάου
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Θεωρητική μελέτη επιλεγμένων υδροξυστιλβενίων και
παραγώγων τους ως προς την ικανότητα δέσμευσης ελευθέρων
ριζών με απόδοση ηλεκτρονίου
Theoretical study of selected hydroxystilbenes and derivatives on
their radical scavenging activity via electron transfer
K. Stavra, N. Nenadis
Laboratory of Food Chemistry and Technology, Department of Chemistry, Aristotle University of
Thessaloniki
Abstract: Density functional theory/Becke’s three-parameter hybrid functional combined with the
Lee-Yang-Parr correlation functional (DFT/B3LYP) was employed to examine the radical
scavenging potential of resveratrol and piceatannol, as well as their dehydro/dihydro counterparts
towards their ability to scavenge free radicals through single electron transfer preceding (SET-PT) or
following a proton transfer (SPLET). Calculations were carried out in the gas or liquid (water) phase.
The hydroxystilbenes and their dehydro counterparts were planar, whereas the dihydro derivatives
deviated from the plane. Resveratrol was predicted to be slightly less active than piceatannol in the
gas phase in terms of ionization potential (IP) values and the opposite when calculations were carried
out in the liquid phase. Regarding SPLET, in the gas-phase formation of the phenoxide anion was
critical for the difference in activity between the two compounds according to proton affinity (PA)
values, whereas this was not observed in the liquid phase. In both phases, but for different reasons,
piceatannol was predicted as better than resveratrol. Changes in the nature of the Cα-Cβ bond had as
a result the decrease in electron transfer efficiency. The order of activity was
hydroxystilbene>dehydroxystilbene>dihydroxystilbene for both groups of tested compounds. No
masking effect was observed in those compounds bearing a catechol moiety. All in all, resveratrol is
expected to be less efficient electron donor that piceatannol, and the nature of the Cα-Cβ bond is an
important structural feature for the antioxidant efficiency of these compounds.
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Επίδραση διαφορετικών μεθόδων συντήρησης στο προφίλ
των λιπιδίων και των λιπαρών οξέων του λαβρακιού
(Dicentrarchus labrax)
Effect of different preservation methods in the lipid and fatty acid
profile of the farmed sea bass (Dicentrarchus labrax)
V. J. Sinanoglou*, V. R. Kyrana, D. Andreou, L. Papadimitriou, V. P. Lougovois
Department of Food Technology, Technological Educational Institute of Athens, Ag. Spyridonos
12210, Egaleo, Greece.
Abstract: Sea bass (Dicentrarchus labrax, Linnaeus, 1758) is an economically important cultured
fish species in the Mediterranean region and is mainly eaten after cooking (baking or frying).
Application of certain processing methods (marinating, salting and smoking) to sea bass could
increase fish consumption by making attractive new products. On the other hand, such preservation
methods involve removal of water, resulting in inhibition of enzymatic actions. Therefore, the aim of
the present study was to characterize the lipid and fatty acid profile of farmed D. labrax and to
investigate changes during processing. Total lipids extracted (Bligh & Dyer) [1] from the frozen,
marinated, salted and smoked fillets were analysed by Iatroscan (TLC-FID) and gas chromatography
(GC-FID) [2]. All treatments induced a significant (P<0.05) increase in the proportion of neutral
lipids (NL), which resulted mainly from the decrease in the fraction of polar lipids (PL). Among
preservation methods, marinating and intense smoking showed the highest reduction in
phospholipids’ content. Furthermore, the significant increase of lysophosphatidylcholine proportion
caused by the processing methods might be due to the phosphatidylcholine hydrolysis. The major
saturated fatty acids (SFA) identified in frozen and processed D. labrax were palmitic (C16:0),
myristic (C14:0) and stearic (C18:0). Oleic (C18:1 ω-9) and palmitoleic (C16:1 ω-7) acids
predominated among monounsaturated fatty acids (MUFA), while eicosapentaenoic (C20:5 ω-3) and
docosahexaenoic (C22:6 ω-3) were the major polyunsaturated fatty acids (PUFA). All treatments
significantly (P<0.05) increased the proportions of both SFA and MUFA, while they decreased
PUFA. The ω-3 and ω-6 fatty acid proportions decreased significantly (P<0.05) after all treatments.
In conclusion, results showed that preservation methods applied, mainly marinating, had a negative
impact with respect to PUFA, especially on the proportion of ω-3 fatty acids.
Keywords: Dicentrarchus labrax, salting, marinating, smoking, fatty acids, lipids.
References
[1] Bligh, E.G. & Dyer, W.J. (1959). A rapid method of total lipid extraction and purification.
Canadian Journal of Biochemistry and Physiology, 37(8), 911-917.
[2] Sinanoglou, V.J., Strati, I.F., Bratakos, S.M., Proestos, C., Zoumpoulakis, P. &MiniadisMeimaroglou, S. (2013). On the combined application of Iatroscan-TLC-FID and GC-FID to identify
total, neutral and polar lipids and their fatty acids extracted from foods. ISRN Chromatography,
2013, 1-8,
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Μελέτη οξειδωτικής σταθερότητας σησαμέλαιου και
σογιέλαιου μετά από εμπλουτισμό τους με φυσικά και
συνθετικά αντιοξειδωτικά
Oxidative stability of Sesame and Soyabean oil after enrichment with
natural plant and synthetic antioxidants
I. F. Strati*, M. Damianidi, V. J. Sinanoglou
Department of Food Technology, Technological Educational Institute of Athens
Abstract: Sesame (Sesamumindicum L.) and Soybean (Glycine max) oils are edible vegetable oils,
valued because of their health-promoting effect. Sesame oil is characterized by the presence of
monounsaturated and polyunsaturated fatty acids and a number of antioxidative components
(lignans), whereas soyabean oil is distinguished by its ω-6 polyunsaturated fatty acid (linoleic acid)
and tocopherol content. Both plant oils are susceptible to oxidation; therefore, the use of antioxidants
prevents and inhibits on-going oxidation changes. The use of natural plant extracts with antioxidant
activities in various edible oils is a matter of many researches in order to reduce the application of
synthetic compounds as antioxidants because of their potential negative health effects and as a result
of consumer demand. Sea-buckthorn (Hippophaerhamnoides L.), an ancient plant with high
nutritional and medicinal value, is considered a rich source of natural antioxidants, such as ascorbic
acid, tocopherols, carotenoids and flavonoids. Oregano (Origanum vulgare), typical to the
Mediterranean region, contains numerous phytonutrients, including thymol and rosmarinic acid, that
have also been shown to function as potent antioxidants preventing oxygen-based damage to cell
structures throughout the body. The aim of the present study was to enrich sesame and soyabean oil
with natural plant (sea-buckthorn and oregano) and synthetic (quercetin) antioxidants and to evaluate
the oxidative stability of the enriched oils for a time period of 30 days at 70 °C. The general quality
deterioration of the enriched oils was estimated from the peroxide value (PV) as well as the
conjugated diene (K232) and conjugated triene (K270) values. The results showed that for both oils
the oxidative stability was favored by the addition of sea-buckthorn, followed by oregano and
quercetin. Sesame oil was less susceptible for degradation than soybean oil, possibly due to the
presence of sesame lignans
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Αποτίμηση των εμπορικά διαθέσιμων γρήγορων τεχνικών για
τη μελέτη της ποιότητας τηγανισμένων ελαίων
Evaluation of Commercial Available Rapid Tests for the
Determination of Quality of Fried Oils
D. Georgiou1, Μ. Romaidi1, S. Exarhopoulos1, G. Dimitreli1, C. Karastogiannidou2, E. P.
Kalogianni1
1
Department of Food Technology, Alexander Technological Educational Institute of Thessaloniki
2
Department of Nutrition and Dietetics, Alexander Technological Educational Institute of
Thessaloniki
Abstract: Deep-fat frying is one of the most popular processes for food preparation worldwide.
During this process the oil degrades significantly and harmful substances for the human health are
generated. This health concern is becoming even more important if one takes into account the fact
that consumption of fried foods away from home continues to increase. To prevent frying in unsafe
oils and protect the consumers’ health several countries have adopted recommendations and legal
limits. Based on the above one of the major aspects for the improvement of the safety of fried foods
is the development of the appropriate rapid technique for the evaluation of the quality of fried fats
and oils.
The aim of this work is to evaluate the performance of major commercially available rapid tests. To
this end five tests were selected which differed in their principle of operation: namely FOM 302, 3Μ
LRSM, 3Μ PCT 120, Viscofrit and Fritest. More than 140 samples of fried oil samples were used for
the evaluation of the tests. The results obtained from the commercial tests were compared with those
obtained by analytical techniques. The choice of analytical techniques was based on the principle of
rapid methods and on oil rejection legislation criteria. In further detail the total polar compounds,
total polymers, free fatty acids, viscosity and oxidation products for each of the samples were
determined. The advantages and disadvantages of each test are being discussed.
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Επίδραση της προσθήκης εσπεριδίνης και πούλπας
πορτοκαλιού στη ζωοτροφή, στο προφίλ των λιπαρών οξέων
και τις τάξεις λιπιδίων κρόκων αυγών
Impact of feed supplementation with hesperidin and orange pulp on
fatty acid profile and lipid classes of egg yolks
D. Z. Lantzouraki1, P. Zoumpoulakis2, M. Goliomytis3, A. C. Calokerinos1, V. J. Sinanoglou4*
1
Laboratory of Analytical Chemistry, Department of Chemistry, National and Kapodistrian
University of Athens, Panepistimiopolis 15771, Athens, Greece
2
Institute of Biology, Medicinal Chemistry and Biothechnology, National Hellenic Research
Foundation. 48 Vas. Constantinou Ave. 11635, Athens, Greece
3
Department of Animal Breeding and Husbandry, Faculty of Animal Science and Aquaculture,
Agricultural University of Athens, Greece
4
Laboratory of Chemistry, Analysis and Design of Food Processes, Instrumental Food Analysis
Laboratory. Department of Food Technology. Technological Educational Institution of Athens. Ag.
Spyridonos 12210 Egaleo, Greece.
Abstract: Studies based on animal diets enriched in natural antioxidants for the improvement of the
quality of food have been widely conducted. The hen egg and especially egg yolk is considered a
functional food as it is a rich source of protein, vitamins and lipids, such as phospholipids,
polyunsaturated fatty acids and carotenoids. The fatty acid profile of egg yolk may be affected,
among others, by diet, age of hen and geographic location. Egg yolk fatty acid profile is directly
linked to the fatty acid profile of the diet. Under this approach, the effect of feed supplementation
with natural antioxidants on the lipid fraction of egg yolk was studied. A total of 189 laying hens
(Gallus gallus domesticus L.), were randomly distributed into three dietary treatments and the
experiment was conducted over a period of one month. The different treatment groups were as
follows: control group that was offered a basal ration, orange pulp group that was offered a diet
supplemented with 9% w/w dried orange pulp (Citrus sinensis), and hesperidin group EN that was
offered the basal diet supplemented with 0.767 g hesperidin and 0.002 g naringin per kg of feed
(levels of hesperidin and naringin that are contained in dried orange pulp of the respective group).
Total lipids of the egg yolks were extracted with a classical micro-extraction. Qualitative analyses of
fatty acids methyl esters of total lipids of the yolks were performed on an Agilent 6890 Series Gas
Chromatograph equipped with a flame ionization detector. Lipid classes were separated on silicic
acid-coated quartz rods, chromarods, and they were quantified using a thin layer chromatographyflame ionisation detection system. TLC-FID analysis was performed by an ISRN Chromatography
Iatroscan thin-layer chromatograph equipped with a flame ionization detector.
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Αξιοποίηση τριχοειδούς διείσδυσης λιπαρών για την
ανάπτυξη μεθόδου αποτίμησης του χρόνου ζωής προϊόντων
τροφίμων
Utilizing capillary penetration of lipids and fats for the development
of a method for the assessment of shelf-life of food products
D. Georgiou, E. P. Kalogianni
Department of Food Technology, Alexander Educational Technological Institution of Thessaloniki,
Thessaloniki, Greece
Abstract: Temperature sensitive foods require monitoring of their time-temperature history in order
to assure their safety and high quality. The same holds for some medical and pharmaceutical
products. The best means to have information on the time-temperature history of a product is by
having measurement of these variables among the whole product shelf-life (i.e. from the food
industry to consumption). As an answer to this need several time-temperature indicators have been
patented, published in scientific journals and commercialized for monitoring the quality of food
products.
The aim of this work is the development of a novel time-temperature indicator (TTI) based on the
capillary penetration of fats and oils in micro/nano porous media that is simple in use, inexpensive,
provides simple, continuous, and understandable indications for all target groups and consisted from
safe materials to be used in food packaging. For the development of the TTI the appropriate porous
media and penetration liquids were selected and an extensive study of the capillary penetration of the
selected liquids in various temperatures took place. Based on the results of the capillary penetration
experiments the TTI was developed and a prototype was evaluated in a food product in order to
assess its capability to be used in smart food packaging applications.
Acknowledgments: This work was supported by IKY Fellowships of Excellence for Postgraduate
studies in Greece – Siemens Program (2016-2017).
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Επίδραση του μεθυλεστέρα του καφεϊκού οξέος στην
ποιότητα ελαιολάδου
Effect of caffeic acid methyl ester on olive oil quality
G. Vlassis-Dimakos, D. Fokas, I. G. Roussis
Laboratory of Food Chemistry, Department of Chemistry, University of Ioannina
Abstract: Virgin olive oil stability to autoxidation is mainly due to phenolic compounds. Caffeic
acid methyl ester is a naturally occurring phenolic compound. It exhibited several bioactivities such
as antioxidant, antimicrobial and anti-inflammatory. Caffeic acid methyl ester is more soluble in oil
than caffeic acid.
Caffeic acid methyl ester was added in virgin olive oil of Conservolia variety (2016) at two different
concentrations. Caffeic acid methyl ester was prepared from caffeic acid by Fischer esterification.
Olive oil samples containing the caffeic acid methyl ester exhibited higher levels of total phenolics
and a-diphenols as well as higher ability to scavenge the stable radical DPPH. Olive oil samples
containing the caffeic acid methyl ester appeared to be of organoleptic quality similar to control
samples.
All olive oil samples kept at 50, 120 και 180 oC, and their oxidation was monitored by measuring the
absorbances at 232 nm and 270 nm. Caffeic acid methyl ester restricted the level of oxidation. Solid
phase microextraction (SPME) combined with gas chromatography-mass spectrometry (GC-MS)
served to determine the volatile compounds of all olive oil samples.
Caffeic acid methyl ester has an effect on the levels of some volatiles. The levels of alpha-farnesene
and limonene appeared to be in higher concentration in olive oil samples containing the caffeic acid
methyl ester.
Olive oil samples containing the caffeic acid methyl ester appeared to have better organoleptic
characteristics than control samples during their kept at 50°C.

41

Οξείδωση Λιπαρών – Αντιοξειδωτικά – Ασφάλεια & Ποιότητα

Χημική αποδόμηση δειγμάτων ελαίων παρασκευασμένα
κάτω από ελεγχόμενες συνθήκες τηγανίσματος και δειγμάτων
από τον τομέα μαζικής εστίασης
Chemical degradation of oil samples produced under controlled frying
conditions and sampled from the catering sector
S. Exarhopoulos1, T. Palikrousis2, C. Karastogiannidou2, E. P. Kalogianni1
1
Department of Food Technology, Alexander Technological Educational Institute of Thessaloniki
2
Department of Nutrition and Dietetics, Alexander Technological Educational Institute of
Thessaloniki
Abstract: Extensive oxidation, oligopolymer formation and hydrolysis are the main chemical
reactions taking place in an oil during frying. Although there is a lot of literature focusing on several
aspects of oil degradation during frying there are still important gaps such as what is the effect of the
food being fried and what is the relation between the chemical changes observed in samples
produced by controlled frying experiments compared to the oils actually consumed.
The first aim of this work was to study the effect of food type vs oil type on oil degradation during
frying. To this end three oil types (palm, olive, and sunflower oil) and three foods (potato, zucchini
and bovine minced meat) were selected.
Nine series of repeated frying experiments of 45 frying batches each where the oils have been
degraded reaching or surpassing legislation limits, as well control thermo-oxidation (heatingquenching) experiments in the absence of food, were performed under the same/similar timetemperature profiles and at constant food-to-oil ratio. Overall 183 samples were collected from
controlled frying experiments.
Furthermore, in an effort to assess chemical degradation under real conditions of frying, 50 frying oil
samples from restaurants, fast foods, etc were collected.
The oil samples were analyzed for their total polymer and total polar compounds composition (by
HPSEC). Oxidation was examined by analysis of the fatty acid profile (by GC-FID) in combination
with the determination of conjugated dienes and secondary oxidation products (by UVspectrometry). Finally, the acidity of the samples was determined by titration.
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Αδρανοποίηση των λιπολυτικών ενζύμων του πίτυρου ρυζιού
με υπέρυθρη ακτινοβολία και η επίδρασή της στην
σταθερότητα κατά την αποθήκευση και στην ποιότητα του
ελαίου από πίτυρο ρυζιού
Inactivation of lipase enzymes of rice bran with infrared radiation and
its effect on storage stability and quality of rice bran oil
M. Irakli, D. Katsantonis, F. Kleisiaris, P. Chatzopoulou
Hellenic Agricultural Organization—Demeter, Plant Breeding and Genetic Resources Institute
Abstract: Rice bran (RB) is a nutritionally valuable byproduct of rice milling, containing oil,
proteins, vitamins, oryzanol, and essential minerals. The greatest restriction to the use of RB as a
food ingredient is its instability during storage. Upon milling, the oil is exposed to lipases, causing
rapid breakdown to free fatty acids (FFA) occurring enzymatic activity and subsequent hydrolytic
rancidity. Therefore, in this study an experimental infrared (IR) stabilization protocol was adopted to
prevent RB rancidity and retain a maximum level of fat-soluble nutrients. Different IR treatments
were applied on RB based on three levels of temperature (100, 120 and 140oC) for four different
times (5, 10, 15 and 20 min) in order to monitor the FFA contents every 1 month during 6 months of
storage. In addition, γ-oryzanol content, vitamin E homologues (tocopherols and tocotrienols) and
fatty acid composition were determined. Results indicated that IR heating at 140 °C for 15 min is an
effective method for RB stabilization as FFA content remained below 5.7% for 6 months storage at
room temperature. At this condition, an insignificant decrease of γ-oryzanol, but a significant
decrease in vitamin E content were observed. In addition, fatty acid composition, was not affected by
IR treatments. The major fatty acids in IR stabilized RB oil, namely oleic (40.1%), linoleic (33.7%)
and palmitic (18.2%) acids, constituted 92% of the total lipid content. Storage of IR stabilized RB for
6 months, led to an approximate 50% reduction in vitamin E and only 23% in γ-oryzanol after
optimal conditions. In conclusion, the selection of optimum IR conditions is important to guarantee
the quality of RB in terms of health beneficial components and undesirable components.

43

Οξείδωση Λιπαρών – Αντιοξειδωτικά – Ασφάλεια & Ποιότητα

44

Ελαιόλαδο – Αξιοποίηση Παραπροϊόντων

Επίδραση των συνθηκών επεξεργασίας στα ποιοτικά
χαρακτηριστικά του ελαιολάδου
Effect of processing variables on olive oil quality
E. P. Kalogianni, P. Ioakimidis, E. Kitsios
Department of Food Technology, Alexander Technological Educational Institute of Thessaloniki
Abstract: Although olive oil quality has been extensively examined the effect of process variables
on olive oil quality has been far less examined and most studies come from bench top systems for
which scale-up effects are not known. This work examines the effect of processing variables on olive
oil quality characteristics. For that reason a small industrial scale (500 kg olives/hr) olive oil production
plant was used. The plant offers the possibility to accurately control and varies processing variables
and therefore is suitable for experimental studies. All olive oil extraction steps were examined:
crushing, malaxation and olive oil separation in the decanter and centrifuge. Two crushing methods
were examined: disc crusher and disc crusher combined with depitter. Furthermore, the effect of
malaxation time and temperature were examined. In addition the feeding rate from the malaxer to the
decanter was examined. Finally, special focus was given on the effect of water flow rate and water
temperature added in the two-phase decanter and disc centrifuge. The olive oil quality characteristics
examined were: acidity, peroxide value, K232, K270, K, and total phenol concentration. In
addition, the olive oil sensory attributes were determined. The process characteristics examined
were: olive oil production rate and olive oil separation efficiency. Finally, a discussion was made on
improving olive oil quality via processing taking into account the quality and production
characteristics.
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Ανάκτηση φαινολικών συστατικών από υγρά απόβλητα
ελαιουργείων με χαμηλού κόστους βιοπροσροφητικά υλικά
Low cost biosorbents of phenolic compounds from olive mill
wastewater
Μ. Ververi, L. Papaoikonomou, Κ. Kaderidis, Α. Μ. Goula
Department of Food Science and Technology, School of Agriculture, Forestry and Natural
Environment, Aristotle University
Abstract: Olive mill wastewater (OMW) is the main liquid effluent of the olive oil production
process. The problems created in managing OMW have been extensively investigated during the last
years without finding a solution, which is technically feasible, economically viable, and socially
acceptable. The present trend is towards further utilization of OMW by recovering useful byproducts.
Many studies on the recovery of polyphenols from OMW are conducted on small scale and several
techniques are used individually or in combination.
Among them, physical adsorption method is generally considered to be the best effective, low cost,
and most frequently used method for the removal of phenolic compounds. The most popular and
widely used adsorbent material for treatment of OMW is activated carbon. However, the relatively
high initial cost and the need for a costly regeneration system make the activated carbon less
economically viable as adsorbent. Thus, many researchers have focused their efforts on optimizing
adsorption by development of novel low-cost adsorbents with high adsorptive capacity.
In this work three food wastes - pomegranate peels and seeds and orange juice by-products – were
used as biosorbents for removal of phenolic compounds from OMW. Orange juice by-product was
washed with distilled water, boiled, dried in an oven, and milled, and the powder was passed through
standard ASTM sieves. Pomegranate peels and seeds were dried in an oven, milled, and used for
ultrasound-assisted extraction of phenolic compounds.
Initially, the equilibrium time was investigated and afterwards, the effects of sorbent mass
concentration, temperature, solution’s pH, initial sorbate concentration, and sorbent particle size on
total phenols uptake were studied in batch experiments. Different adsorption isotherms (Langmuir
and Freundlich isotherms) and kinetic models (pseudo-first, pseudo-second-order kinetics and
intraparticle diffusion) were used to find out most suitable models describing our experimental
findings.
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Oil-in-water pickering emulsions stabilized by vinification byproducts
1

A. Pavlou1,2, C. Panayiotou1, C. Ritzoulis2*
Dept. of Chemical Engineering, Aristotle University of Thessaloniki, 54124, Thessaloniki, Greece
2
Dept. of Food Technology, ATEI of Thessaloniki, 57400, Thessaloniki, Greece

Abstract: A novel emulsifying material extracted from winery wastes was used to form oil-in-water
(O/W) emulsions comprising 10% model oil and different amounts of the extracts (0.5-2% w/w). The
resulting O/W emulsions were characterized using analytical Size Exclusion Chromatography, light
diffraction, dynamic light scattering and confocal microscopy. The present study shows that the O/W
emulsions are stabilized through a pickering mechanism, which coners remarkable long-term
stability against coalescence and Ostwald ripening.
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Α systematic study of composite emulsifiers from winery byproducts
A. Pavlou1,2, D. Georgiou2, E. P. Kalogianni2, C. Panayiotou1, C. Ritzoulis2*
1
Dept. of Chemical Engineering, Aristotle University of Thessaloniki, 54124, Thessaloniki, Greece
2
Dept. of Food Technology, ATEI of Thessaloniki, 57400, Thessaloniki, Greece;
Abstract: A consecutive elution process, starting from grape pomace, was used to isolate and
fractionate composite hydrocolloids intended for use as emulsifiers and stabilizers for oil-in-water
emulsions. Polysaccharidic populations and smaller protein molecules are the main ingredients
which constitute these extracts, exhibiting emulsifying, thickening, and texture-modifying abilities in
oil-in-water emulsions. The present work is a systematic study of these individual populations, as
fractionated with preparative size exclusion chromatography (Prep-SEC), concerning their chemical
identity, surface properties, and emulsification behavior. The isolated fractions have been
characterized via different physicochemical methods such as SEC–MALLS, FTIR, DLS, ζ-potential,
and interfacial measurements. The results highlight the antagonistic and synergistic effects of the
individual components of the above-mentioned complex natural material (winery waste extract)
towards its macroscopic and functional properties, that is its thickening and emulsifying behavior.
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Modeling olive oil production – quality and environmental
perspective
I. Djekic1, E. P. Kalogianni2
Food Safety and Quality Management Department, University of Belgrade, Faculty of Agriculture,
Belgrade, Republic of Serbia
2
Department of Food Technology, Alexander Technological Educational Institution of Thessaloniki,
Thessaloniki, Greece
1

Abstract: Olive oil is a product recognized world-wide for its nutritional and quality attributes. Its
main characteristics are related to the chemical composition as well as sensory notes that depend on
the specific cultivar and processing. This paper highlights two sides of the coin in olive oil
production – its quality and its environmental side.
Quality perspective presents an indexing model for evaluating quality characteristics of olive oil. It
presents a mathematical model of evaluating chemical, physical and sensory characteristics of the
final product. Besides quality indexes, a quality function deployment (QFD) model was used to
translate consumer preferences into quality characteristics and further to olive oil production.
The environmental perspective was modeled in terms of measuring the environmental impact of
olive oil production. Assessment of the environmental impact was calculated using life cycle
assessment as the most applied environmental tool. The results were transfer to the QFD model
developing a quality and environmental function deployment model. This model enables
optimization of olive oil production by calculating the correlation between environmental impact and
final quality index of olive oil.
Keywords: olive oil, production, quality index, environmental impact
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Table Olive Kokërmadh Berati - The analytical and nutritional
study - Its economic potential
1

D. Topi
Faculty of Natural Sciences, University of Tirana, Boulevard Zogu 1, 1010, Tirana, Albania
*Contact address: dritan.topi@unitir.edu.al

Abstract: Olive culture is one of the most important plants related to the economic interest in
Albania. It constitutes an area of approximately 40 000 ha, while olive fruit production reached
98000 thousand tons. Scientific papers published with focus the olive tree in Albania mainly have
been of agricultural and botanical, while recently has been growing interest on the analytical studies
of chemical composition to the native cultivars.
One of the main olive autochthonous cultivars used as a Table olive is the Kokermadh Berati
cultivated in the region with same name. From the total fond of the olive trees, it contributes by 20%.
This study has analyzed samples from the crop year 2014-2015, by evaluating the oil content, Fatty
acid profiles, total phenol content and antioxidant activity. GC analysis of fatty acids revealed that
the oleic acid content was 76.26%; Palmitic acid was found relatively in low levels 10.41%; Linoleic
acid relatively low 6.92%. The content of the Stearic acid resulted 2.20%, while the Linolenic acid
resulted 0.67%. The Saturated fatty acids (SFA) group resulted in 12.92%, the Monounsaturated
Unsaturated Fatty Acid (MUFA) content to 79.53% and the Poly Unsaturated Fatty Acid (PUFA)
7.59%. The nutritional value of n-6/n-3 show very interesting values by 10.31. The Total Phenol
Content (TPC) expressed as Gallic Acid Equivalency (GAE) resulted 226.97 ±1.40 mg GAE/kg OO.
Comparison of Kokermadh Berati olive cultivar with other table olives from other countries
regarding to chemical constituents show nutritional interest to this cultivar.
The results of this study are a contribution to the characterization of the Albanian monovarietal olive
oils, which should be completed with more samples obtained from different crop seasons.
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Προσδιορισμός πολυφαινολών σε παρθένο ελαιόλαδο σε
περιοχές της Νοτιοδυτικής Ελλάδας (Μεσσηνία) με υγρή
χρωματογραφία υψηλής απόδοσης συζευγμένη με ανιχνευτή
υπεριώδους/ορατού συστοιχίας διόδων
Determination of polyphenols in virgin olive oils of South-West Greece
(Messinia) by high-performance liquid chromatography coupled with
UV-VIS diode-array detector
1

A. Stefanitsi1, V. Sakkas1, M. Halabalaki2, L. Skaltsounis2
University of Ioannina, Department of Chemistry, Ioannina, Greece
2
University of Athens, Faculty of Pharmacy, Athens, Greece

Abstract: Virgin olive oil (VOO) contains several bioactive ingredients, which contribute to the
resistance of olive oil to oxidative rancidity. Among them, phenolic compounds or polyphenols are
of greatest interest. The major phenolic compounds in olive oil include, hydroxytyrosol (3,4dihydroxyphenyl ethanol) tyrosol oleacein, oleocanthal as well as oleuropein and ligstroside
aglycons which are structurally related. The composition and percentage of these phenolic
compounds in VOO depend on several factors including the variety of olives and their geographical
origin.
The European Food Safety Authority has evaluated the research studies linking the consumption of
olive oil with the benefits to human health and has concluded that "olive oil polyphenols protect
blood lipids from oxidative stress". This finding makes olive oil as a food of high nutritional value
gaining a “health claim” that may be indicated on the label of olive oil as long as it contains 250 mg
tyrosol/kg of olive oil and the daily consumption is 20 g of olive oil (Reg. EU 432/2012).
In the present study, the profile of phenolic compounds of 20 samples of VOO (Koroneiki variety) of
Messinia was determined using high-performance liquid chromatography coupled with UV DiodeArray Detector (HPLC-UV/DAD) after sample preparation with a) liquid-liquid and b) solid-phase
extraction [1, 2]. The two extraction protocols were employed for the determination of the total
percentage of phenolic compounds, (expressed in mg tyrosol / kg of olive oil) and the results were
compared. The concentration total phenols in most of the analyzed samples were above 250mg/kg
indicating the beneficial impact of these particular VOOs on human’s health. Moreover
determination of the concentration levels of phenolic acids (vanillic and coumaric acid) as well as
vanillin was also carried out.
References
[1]. Determination of Biophenols in Olive Oils by HPLC, International Olive Council, COI/T.20/Doc
No 29, November 2009
[2]. Karina De La Torre-Carbot, Olga Jauregui, Eva Gimeno,Ana I. Castellote, Rosa M. LamuelaRaventoä S And M. Carmen Loä Pez-Sabater, Characterization and Quantification of Phenolic
Compounds in Olive Oils by Solid-Phase Extraction, HPLC-DAD and HPLC-MS/MS, J. Agric.
Food Chem. 2005, 53, 4331-4340
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Παραγωγή αρωματισμένου έξτρα παρθένου ελαιόλαδου με
φύλλα Cistus Creticus αυξημένης in vitro αντιοξειδωτικής και
αντιαθηρογόνου δράσης
Production of Cistus Creticus leaf-flavored extra virgin olive oil with
increased in vitro antioxidant and antiatherogenic activity
C. Dimou, D. Kontousias, P-N. Makoudis, H. C. Karantonis*
Department of Food Science and Nutrition, School of the Environment, University of the Aegean
Abstract: Flavoring of olive oil, processed with herbs or medicinal plants, is an emerging area of
industrial food sector research and development towards the production of innovative food products,
while simultaneously increasing the consumption of olive oil. Moving within this strategy the goal is
not only the production of newly formed oily based food products with improved organoleptic
characteristics and enhanced stability, but also the production of novel types of goods with increased
antioxidant content, holding a great potential of improving human health, preventively.
In the present work, extra virgin oil was flavored with Cistus leaves (Cistus Creticus L). Flavored
olive oil was then used as ingredient for the formulation of oil cookies. Following the production of
novel food products, in vitro determination of antioxidant and antiatherogenic activity of the flavored
olive oil and its resulting novel food products was carried out.
Flavored extra virgin olive oil with Cistus leaves showed 10.45 ± 2.32 and 9.75 ± 0.13 higher
antioxidant activity compared to unprocessed extra virgin olive oil, according to DPPH (α, αdiphenyl-β-picrylhydrazyl free radical scavenging) and CUPRAC (cupric reducing antioxidant
power) assays results, respectively. As for the antiatherogenic effect, it was clearly demonstrated that
flavored extra virgin olive oil was 2.73 ± 0.03 times greater versus untreated extra virgin olive oil
based on human blood plasma oxidation inhibition assay results.
This study is oriented to industrial production and application. The results suggest that flavored oil
with medicinal plants could be used for the production of value added products, owning to its
superior antioxidant and antiatherogenic activity.
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Ανάπτυξη αναλυτικών μεθοδολογιών για την χαρτογράφηση
του ελληνικού ελαιολάδου και τον προσδιορισμό των
βιοδραστικών του συστατικών
Development and application of analytical approaches for Extra Virgin
Olive Oil (EVOO) biophenols determination. Mapping of Greek
EVOOs based on the contained biophenols
P. Stathopoulos, G. Sarikaki, T. Nikou, S. Beteinakis, M. Halabalaki, L. Skaltsounis
Department of Pharmacy, National and Kapodistrian University of Athens
Abstract: The sensory, nutritional and pharmacological value of Extra Virgin Olive Oil (EVOO) is
scientifically documented and highly acknowledged. Its beneficial effects to the humans’ health are
attributed mainly to monounsaturated fatty acids (FA) but also to biophenols. Indeed, in 2011, the
European Food Safety Authority (EFSA) published a scientific opinion suggesting the protective
effect of certain EVOO polyphenols (hydroxytyrosol and its derivatives) against LDL oxidative
damage. Despite the high number of published data on olive oil polyphenols, it doesn’t exist so far an
established analytical method for the complete separation and quantitation thereof in olive oil. Thus,
the aim of the current work is to develop simple and reliable methods for the determination of EVOO
biophenols and to map Greek EVOO based on the contained biophenols. Up to 3000 different
EVOOs have been collected from various regions, olive tree varieties and production procedures and
analyzed using two approaches. The first one includes the quantitation of the 4 major biophenols i.e.
tyrosol, hydroxytyrosol, oleacein and oleocanthal using both HPLC-DAD and UPLC-DADFluoresence platforms. The second approach is based on the determination of total amount of
hydroxytyrosol and tyrosol in olive oil after hydrolytic reaction in acidic conditions of their
derivatives. The results obtained from the above analytical protocols led to significant conclusions
about different biophenols levels in Greek EVOOs according to numerous parameters such as olive
tree variety, environmental conditions, production procedure etc. Furthermore, the proposed
methodologies could be generally utilized in order to prioritize EVOOs according to EFSA criteria.
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Κινητική μελέτη της εκχύλισης βιοδραστικών συστατικών από
τη ρίγανη με υδραλκοολικά διαλύματα
Extraction kinetics of bioactive compounds from oregano by hydroalcoholic solutions
G. Gousias, A. Oreopoulou, D. Tsimogiannis, V. Oreopoulou
Laboratory of Food Chemistry and Technology, School of Chemical Engineering, NTUA
Abstract: Origanum vulgare ssp hirtum is one of the most well-known Lamiaceae herbs rich in
phenolic substances with antioxidant activity. The dried herb is currently used as a spice, or for the
recovery of essential oil trough steam distillation. The solid residue of steam distillation is discarded,
although it is rich in polyphenols, mainly flavonoids and phenolic acids.
In the present study the recovery of total phenols (estimated through the Folin Ciocalteau method),
antioxidant content (estimated through the DPPH radical scavenging and expressed as trolox
equivalents), and specific bioactive compounds (determined by HPLC-DAD analysis) by the
extraction of the solid residue remaining after the water-steam distillation of the herb was examined.
Hydro-alcoholic mixtures with different ethanol content, 0-96%, were used at a liquid to solid ratio
of 20:1 and the extraction was performed in a fully agitated reactor at 25 C. The decrease of alcohol
content in the mixtures increased the yield of phenolic compounds, and the antioxidant activity of the
extracts. The extracts obtained by 96% ethanol had a high carvacrol content, while the content of
phenolic acids (rosmarinic and salvianolic) and flavonoids was increased as the ethanol content
decreased to 60%. The recovery of total phenols and of the specific compounds followed unsteady
state diffusion kinetics with effective diffusion coefficients depending on the content of ethanol in
the mixture.
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Βιοδραστικά μικροσυστατικά σε νωπούς και αποξηραμένους
φλοιούς κελυφωτών φιστικιών (Pistacia vera)
Bioactive microconstituents in raw and dried pistachio (Pistacia vera)
hulls
M. Kaskani, E. Karvela, G. Nomikos, N. Kalogeropoulos*
Department of Nutrition and Dietetics, Harokopio University, Athens, Greece
*: nickal@hua.gr
Abstract: Greece is the major pistachio (Pistacia vera) producer among EU countries, with annual
production of 10000 tons. Pistachio’s kernel is surrounded by soft and hard shells which comprise
almost 70% of product’s weight and are considered agro food wastes. In the present study we
investigated lipids, fatty acids, sterols, and phenolic compounds content as well as the antiradical
activities of sun-dried (H1), hot air dried (H2) and fresh (H3) pistachio hulls. Total lipids (TL)
ranged from 4.8-7.8 % d.w., with polar lipids comprising the 63-71% of TL. Saturated fatty acids
predominated (39-47%), followed by MUFA (25-28%) and PUFA (9.5-24%). Sun dried (H1) hulls
contained the lowest amounts of ω6 and ω3 PUFA -8.6 and 0.9%- compared to 15-17 and 7.1-7.2%
of the H2 and H3. Sterols content ranged between 115-234 μg/100g dw with β-sitosterol comprising
90-94%. Total phenolic content, expressed as gallic acid (GA), was higher in H2 (30.6 mg GA/g dw)
followed by H3 (8.5 mg/g dw) and H1 hulls (0.85 mg/g). Regarding simple phenolics, hot air dried
hulls (H2) contained the higher amounts of the phenolic acids protocatechuic, gallic, p-coumaric,
ferulic and caffeic, the flavonoids epicatechin, catechin, kampferol, quercetin and chrysin and the
terpenic acids oleanolic and ursolic. Besides containing the higher amount of total and individual
phenolics, H2 hulls were proved the most prominent radical scavengers.
Successive extractions with solvents of decreasing polarity –water, methanol, acetone, ethyl acetateyielded extracts which exhibited antioxidant capacity, in line with both the total phenolic content and
the individual polyphenols identified in this study. The methanolic extracts of all samples showed the
highest antioxidant activity, whereas the phospholipids (PL) had similar behaviour. The findings
confirm the presence of important phytochemicals and bioactive compounds in pistachio hulls and
encourage their use as source of natural antioxidants.
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Επίδραση σιτηρεσίων ορνίθων εμπλουτισμένων με
διαφορετικά φυσικά αντιοξειδωτικά στο χρώμα και τα ολικά
καροτενοειδή κρόκων αυγών
Colour and total carotenoids of egg yolks as affected by hen’s rations
enriched with different natural antioxidants
D. Z. Lantzouraki1, P. Zoumpoulakis2, M. Goliomytis3, M. Charismiadou3, S. G. Deligeorgis3, A. C.
Calokerinos1, V. J. Sinanoglou4*
1
Laboratory of Analytical Chemistry, Department of Chemistry, National and Kapodistrian
University of Athens, Panepistimiopolis 15771, Athens, Greece
2
Institute of Biology, Medicinal Chemistry and Biothechnology, National Hellenic Research
Foundation. 48 Vas. Constantinou Ave. 11635, Athens, Greece
3
Department of Animal Breeding and Husbandry, Faculty of Animal Science and Aquaculture,
Agricultural University of Athens, Greece
4
Laboratory of Chemistry, Analysis and Design of Food Processes, Instrumental Food Analysis
Laboratory. Department of Food Technology. Technological Educational Institution of Athens. Ag.
Spyridonos 12210 Egaleo, Greece.
Abstract: The nutritional profile of the egg yolk can be modified through hen’s diet, leading to
“designer eggs” such as “omega-3 eggs” and “vitamin-enriched eggs” with additional health
attributes. Designer eggs production continues to grow to meet the demands of health-conscious
consumers. The diet of the laying hen is crucial in the optimisation of egg quality, as some feed
constituents do have a direct effect on their levels in the egg, e.g. fatty acids and nutrients such as
vitamins, trace elements and yolk carotenoids. Appropriate management of diet is thus a true
challenge for the industry (Bouvarel et al., 2011). In this context, the impact of feed supplementation
with natural antioxidants on egg yolks’ colour and carotenoids’ content was studied. A total of 72
laying hens were distributed into six dietary groups and the experiment lasted for nine weeks. The
phenolic antioxidants hesperidin (0.75 and 1.50 g/kg ration) and naringin (0.75 and 1.50 g/kg ration),
as well as vitamin E (0.20 g/kg ration) were added separately in the diets of the five treatment
groups. Eggs were collected at week 0, 1, 5 and 9, and the yolks were used for corotenoids’ and
colour analyses. The colour parameters (CIELAB) were measured on the lyophilized egg yolks using
a chromameter.) Carotenoids were extracted according to a modified Folch method (Folch et al.,
1957). Total carotenoids were determined as μg trans-canthaxanthin, μg lutein and μg zeaxanthin per
gram of lyophilized yolk using a double-beam ultraviolet–visible spectrophotometer.. All statistical
calculations were performed with the SPSS package (IBM SPSS Statistics, version 19.0, Chicago,
IL, USA) statistical software for Windows. Yolk’s colour was mainly affected by the feeding
duration, while chroma shifted from yellow to reddish after the first week for all treatment groups,
and hue value significantly decreased. Supplementation for one week with the different antioxidants,
especially with hesperidin, resulted in a significant (P<0.05) increase on total carotenoids
concentration in relation to the control group.
References
Bouvarel, I., Nys, Y., and Lescoat, P., 2011, Hen nutrition for sustained egg quality. In: Improving the safety and quality
of eggs and egg products. Vol.1 Egg chemistry, production and consumption, edited byY. Nys, M. Bain, and F. Van
Immerseel. Woodhead Publishing in Food Science, Technology and Nutrition (213, pp. 261-299.
Folch, J., Lee, M., and Sloane Stanley, G.H., 1957, A simple method for the isolation and purification of total lipids from
animal tissues. Journal of Biological Chemistry, 226(1), 497-509.
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Μαρμελάδα και γλυκό κουταλιού από ελιά ή καρύδι ως πηγή
πολικών φαινολικών ενώσεων
Olive and walnut jams and preserves as sources of polar phenolic
compounds
E. A. Panagopoulou, A. Gkeka, V. T. Karathanos, A. Chiou
Department of Nutrition and Dietetics, Harokopio University

Abstract: Jams and preserves are traditional Greek products closely linked to Greek customs and
representing forms of fruit preservation. In the present study jams and preserves traditionally
produced in Greece were evaluated in terms of their content in bioactive microconstituents, i.e. polar
phenolic compounds.
Olive fruit and nuts are considered as rich sources of health promoting micro-constituents, including
polar phenols, along with a high lipid content. In this context, olive and walnut jams and their
corresponding preserves were analyzed. These products may be considered as small-scale ones, yet
they are popular is several Greek regions.
Samples analyzed in our study were supplied by agricultural cooperative unions from various regions
of Greece. Phenolic rich fractions were obtained by extraction after optimization. Total phenolic,
flavanol, and flavone content was estimated spectrophotometrically and the content in individual
polar phenols was determined by RP-HPLC; additionally the extracts antioxidant capacity was
assessed, based on their ability to scavenge free radicals (DDPH.) and to reduce ferric ions (FRAP).
Total phenolic content of olive jam was 179±22 mg GAE/100 g and that of walnut jam was 187±26
mg GAE/100 g. Values for the corresponding preserves were 403±28 mg GAE/100 g and 308±1 mg
GAE/100 g, respectively. With respect to total flavones one portion (20 g) of olive jam or preserve
will supply approximately 7 or 6 mg of rutin equivalents (RE), the respective values for walnut being
8 or 3 mg RE. Total flavan-3-ol content provided is expected to be approximately 2 orders of
magnitude lower. Several phenolic compounds were identified in all jams and preserves studied.
To the best of our knowledge this is the first time that olive and walnut jams and preserves are
evaluated for their content in antioxidant polar phenols.
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Αιθέρια έλαια από Ελληνικά αρωματικά φυτά της οικογένειας
Lamiaceae: εφαρμογή στην αρτοποιία και αντιοξειδωτική
δράση
Essential oils from Greek aromatic plants of Lamiaceae family:
application in bakery and antioxidant activity.
A. Skendi1,2, M. Irakli1, P. Chatzopoulou1, M. Papageorgiou2
HellenicAgricultural Organization – Demeter, Plant Breeding and Genetic Resources Institute.
2
Department of Food Technology, Alexander Technological Educational Institute of Thessaloniki.
1

Abstract: Essential oils were attained by hydrodistillation of the aerial parts of the plants of
Lamiaceae family (Oreganum vulgare ssp hirtum, Thymus capitatus, Satureja thymbra). Their
composition was analyzed by GC/MS. The content of Total phenolic compounds (TPC) and Total
Flavonoid Compounds (TFC) as well as their antioxidant activity with FRAP, DPPH and ABTS
assays were also determined. The essential oil from each aromatic plant was incorporated at different
levels in a wheat bread recipe and their effect in bread quality characteristics such as volume, color,
gas cells structure and bread texture were evaluated. The TPC and TFC content as well as antioxidant
activity of the resulted breads were also investigated.
The presence of 19, 20 and 25 compounds was determined in the essential oils of oregano, thyme and
satureja representing 99.10, 99.37 και 99.79% of the total essential oils, respectively. The main
components present in oregano, thyme and satureja are carvacrol, p-cymene and γ-terpinene.
The addition of essential oil did not significantly affect the volume of the breads but slightly
increased their moisture content. Only addition of the essential oil from oregano and thyme
decreased the lightness of bread crumbs. There is no observed significant effect in the gas cell
structure of the breads with added essential oil from oregano whereas a slight increase in the mean
cell area and mean cell area of big cells was observed for breads with thyme and satureja. Breads
with oregano and satureja did not differ in their firmness from the control, while the breads with
thyme were slightly firmer than the control bread. In addition, essential oils from aromatic plants
increased the antioxidative properties of the breads where they were incorporated although the
baking procedure negatively affected their level.
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Μελέτη της σταθερότητας και της αντικαρκινικής δράσης
κλασμάτων μαστίχας Χίου (ουδέτερο, όξινο) μετά τον
εγκλωβισμό τους σε λιποσώματα
Study of stability and anticancer activity of Chios mastic gum fractions
(neutral, acidic) after encapsulation in liposomes
O. Gortzi, M. Rovoli, D. Karagini, D. Stagos, D. Kouretas
Department of Food Technology, Technological Educational Institute of Thessaly
Abstract: Mastic gum is a natural resin which comes from Pistacia lentiscus, an evergreen tree
belonging to the pistachio family, which is grown as endemic only in the Greek island of Chios.
Chios mastic gum, has found extensive use in pharmaceutical products and as a nutritional
supplement. It has been used in traditional Greek medicine for various gastrointestinal disorders
while the plant has been mentioned by famous ancient Greek physicians (Dioscorides, Theophrastos,
etc.) recommending its healing properties. The oral absorption of crude resin (containing a high
percentage of an insoluble and sticky polymer of poly-β-myrcene) is poor due to its low watersolubility and reduces the bioavailability of the contained active compounds [1].
The objective of the present study was to evaluate the stability and anticancer activity of two
different Chios mastic gum extracts (acidic mastic gum extract-AMGE and neutral mastic gum
extract- NMGE) after encapsulation in liposomes with two different methods (Thin-Film
Evaporation- TFE and Ethanol Injection- EI) [2].
The stability determination was performed in simulated gastric juices (SGJ) and bile solution by
turbidity measurements in predetermined time intervals (0 h, 3 h, 6 h, and 24 h). The AMGE
encapsulated in liposomes prepared with the ethanol injection method revealed the most prompt
stability behavior both in SGJ and bile solution.
Furthermore, the anticancer activity of the encapsulated mastic gum into liposomes was evaluated.
The ability of the extracts to inhibit cancer cell growth was assessed using the XTT cell proliferation
assay (HepG2 and MCF-7 cells). All the tested extracts showed significant dose dependent inhibition
against the growth of liver cancer HepG2 cells.
References
1. Paraschos S, Mitakou S, Skaltsounis AL (2012) Chios gum mastic: A review of its biological
activities. Curr Med Chem 19: 2292-2302.
2. Dua JS, Rana AC, Bhandari AK (2012) Liposome: methods of preparation and applications. Int J
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Διερεύνηση της πιθανής αλληλεπίδρασης αμυλοπηκτίνης με
λιπόφιλες ουσίες βιολογικής δραστηριότητας
An investigation of the possible interaction of waxy starch with
lypoplilic compounds with biological activity
A. Marinopoulou, S. N. Raphaelides
Department of Food Technology, Alexander Technological Educational Institute of Thessaloniki
Abstract: The aim of this study was to investigate the possible interaction between lypophilic
derivatives of indomethacin (IND) and waxy maize starch. Indomethacin is a lipophilic drug, known
for its anti-inflammatory, analgesic and antipyretic activity albeit of high degree of gastric toxicity.
An alternative solution to the problem of toxicity of indomethacin, is to produce, physical mixtures
of waxy maize starch with biological IND derivatives (p-Chlorobenzoic acid and 5-methoxy-2methyl-3-indoleacetic acid). The waxy maize starch-IND derivatives were prepared by a complex
coaservation method. KOH solution (0.15N) was used as a solvent to decompose indomethacin to
lypophilic IND derivatives. At first, waxy maize starch and IND were dissolved in aqueous alkaline
solution. Then, the two solutions were mixed together at 50oC, centrifuged and the precipitate was
dried at ambient conditions. X-ray diffraction analysis, Light microscopy and Confocal laser
scanning microscopy techniques were used to assess the compatibility for interaction between the
IND-derivatives and waxy maize starch.
The XRD diffractograms of waxy maize starch-IND derivatives physical mixtures, revealed the
presence of three peaks at 2θ≈ 19 o, 25o or 27o which are probably attributed to IND derivative
crystals physically entrapped between the amylopectin helices. The degree of crystallinity of waxy
maize starch-IND derivative physical mixtures ranged from 45 to 50 % whereas the size of crystals
formed of mixtures ranged from 80 to 140 Å. Light microscopic examination verified the waxy
maize starch-IND derivatives interactions whereas confocal laser scanning microscopy showed
images of the topography of the IND derivatives in the starch matrix. Further investigation with
chromatographic techniques is needed to quantify the amount of IND derivatives present in the waxy
starch–IND derivative mixtures.
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Επίδραση αιθέριου έλαιου ρίγανης είτε λεμονιού στην
ποιότητα ελαιολάδου
Effect of oregano or lemon essential oil on olive oil quality
G. Vlassis-Dimakos, E. Galani, I. G. Roussis
Laboratory of Food Chemistry, Department of Chemistry, University of Ioannina
Abstract: Oregano and lemon essential oils offer several health related benefits. Both of them are
often added in olive oil, and these types of products are commercialized.
Essential oil from oregano and lemon were added in virgin olive oil of Conservolia variety (2016).
Each essential oil was used separately at two different concentrations.
Oregano essential oil increased the levels of total phenolics as determined by Folin assay as well as
the ability to scavenge the stable radical DPPH. Olive oil samples containing oregano or lemon
essential oil exhibited good and specific organoleptic characteristics depending upon their
concentrations.
Solid phase microextraction (SPME) combined with gas chromatography-mass spectrometry (GCMS) served to determine the volatile compounds of all olive oil samples.
Oregano essential oil was found to enrich olive oil with several volatile compounds such as
camphene, gamma-terpinene, thymol, alpha-farsene, para-cymene, alpha-pinene, beta-myrcene, αterpinene. On the other hand, lemon essential oil was found to enrich olive oil with volatiles such as
alpha-pinene, camphene, beta-pinene, beta-myrcene, limonene, neral, geranial, para-cymene,
gamma-terpinene, alpha-terpinene.
All olive oil samples kept at 50, 120 και 180 oC, and their oxidation was monitored by measuring the
absorbances at 232 nm and 270 nm. In all cases, oregano essential oil restricted the level of
oxidation, while lemon essential oil appeared to be less active.
Both essential oils were also added in virgin olive oil of Koroneiki variety (2016), and the obtained
results were similar to those described above.
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Χρήση καινοφανούς μίγματος γλυκερόλης/γλυκίνης χαμηλής
θερμοκρασίας μετάβασης για την εκχύλιση αντιοξειδωτικών
πολυφαινολών από φύλλα ελιάς (Olea europaea)
Εco-friendly glycerol/glycine low-transition temperature mixture
(LTTM) as an effective solvent for the extraction of antioxidant
polyphenols from Olea europaea leaves
V. Athanasiadis1,3, S. Grigorakis2, S. Lalas3, D. P. Makris1
School of Environment, University of the Aegean, Mitr. Ioakim Street, Myrina, Lemnos, GR-81400,
Greece
2
Food Quality & Chemistry of Natural Products, Mediterranean Agronomic Institute of Chania
(M.A.I.Ch.), International Centre for Advanced Mediterranean Agronomic Studies (CIHEAM), P.O.
Box 85, Chania, GR-73100, Greece
3
Department of Food Technology, Technological Educational Institution (T.E.I.) of Thessaly, Terma
N. Temponera Street, Karditsa, GR-43100, Greece
e-mails: vs.athanas@gmail.com; grigorakis@maich.gr; slalas@teilar.gr; dmakris@aegean.gr
1

Abstract: In this study, the extraction of polyphenols from Olea europaea leaves was investigated,
using a biomolecule-based low-transition temperature mixture (LTTM), composed of glycerol and
the amino acid glycine. The first step was to optimise LTTM concentration (CLTTM) and the liquidto-solid ratio (RL/S), by employing a Box-Behnken experimental design. Following this, a kinetic
assay was undertaken to assess the effect of temperature. A maximum yield in total polyphenols (YTP
= 111.33 mg gallic acid equivalents per g of dry material) was achieved using a CLTTM = 80% (w/v)
and a RL/S = 32 mL/g. The extraction followed a second-order model, requiring activation energy (Ea)
of 29.55 kJ/mol. Comparative evaluation using 60% ethanol, 60% methanol and water showed that
the LTTM used was significantly more efficient in extracting polyphenols and flavonoids, yielding
extracts with higher antiradical activity and reducing power. Liquid chromatography-photodiode
array-mass spectrometry (LC-PDA-MS) examination of the LTTM extract showed that the major
polyphenols were luteolin and apigenin glycosides, as well as the secoiridoid derivative oleuropein.
Keywords: Olive leaves; Green extraction; LTTM; Polyphenols; Antioxidants
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Ανάπτυξη και μελέτη εδώδιμων νανογαλακτωμάτων ως μέσα
ενθυλάκωσης βιταμίνης D
Development and structural characterization of food grade O/W
nanoemulsions as encapsulation medium of vitamin D
Ι. Golfomitsou, E. Mitsou, A. Xenakis, V. Papadimitriou
Institute of Biology, Medicinal Chemistry and Biothechnology, National Hellenic Research
Foundation
Abstract: Food grade oil-in-water (O/W) nanoemulsions were developed and characterized as
delivery systems of vitamin D3 (cholecalciferol) to be potentially applied for the fortification of
foods and beverages [1]. O/W nanoemulsions consist of lipid droplets dispersed in an aqueous
medium, with each oil droplet being surrounded by a thin emulsifier layer. In the present study the
dispersed oil phase consisted of soybean oil, cocoa butter and their mixtures whereas polysorbate 20,
soybean lecithin and their mixtures were used as emulsifiers. Coarse emulsion premixes were passed
through high pressure homogenizer (800-1000 bar) to produce fine droplets. The influence of system
composition and preparation conditions on the stability of the nanoemulsions was investigated using
Dynamic Light Scattering (DLS).
Based on their stability and droplet size distribution, three nanoemulsions were chosen as carriers of
vitamin D3: (Α) 90% w/w water,4% w/w Τween 20 and 6% w/w Soybean oil, (Β) 90% w/w water,
4% w/w (Tween 20/Lecithin, 3:1) and 6% w/w Soybean oil, and (C) 90% w/w water, 4% w/w
(Tween 20/ Lecithin,3:1), 6% w/w Soybean oil /Cocoa Butter (1:1).
Different concentrations of vitamin D3 ranging from 0.1 το 0.5 µg/mL, were encapsulated in the oil
cores of the proposed nanoemulsions and their physical stability was evaluated by the maintenance
of size distribution for several weeks.
Interfacial properties of the proposed nanoemulsions in the presence and absence of vitamin D3 were
studied using Electron Paramagnetic Resonance (EPR) spectroscopy and an amphiphilic spin probe
[2]. Spin probe’s mobility was decreased upon increase of systems complexity and also the presence
of vitamin D3 indicating the formation of more rigid interfacial layers.
Finally, food fortification with the aforementioned nanoemulsions was attempted using pasteurized
whole-fat milk.
[1] N. Garti and D.J. McCLements. Encapsulation technologies and delivery systems for food
ingredients and nutraceuticals, N. Garti and D.J. McClements(Eds) Woodhead Publishing Series in
Food Science, Technology and Nutrition 2012, pp 4-20.
[2] I.Theochari, M. Goulielmaki, D. Danino, V. Papadimitriou, A. Pintzas, A. Xenakis, Colloids and
Surfaces B: Biointerfaces, 2017, 154, 350.
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Μείωση του λίπους στα γαλακτοκομικά προϊόντα –
Ανασκόπηση
Fat reduction in dairy products – A review
T. Zafeiriadis, E. Chronis, V. Kailianis
Estia Lab IKE
Abstract: Dairy products, such as ice cream, cheese and yoghurt, consisted always a significant part
of daily nutrition due to a plethora of substances with beneficial effect on human health. A big
problem in this case was the high lipid content of some of them, which led people with
cardiovascular problems to abstain from high-lipid-content dairy products consumption. Generally,
in recent years, has arisen a new tendency among the consumers for nutritional and healthy dairy
products that led to fat reduction or fat substitution in dairy products. Several methods and
techniques have been developed to achieve the mentioned above goal. In the present study, new
methods of fat substitution and reduction are being presented as well as new substances or mixtures
of additives that can successfully replace dairy fat, without compromising the organoleptic
characteristics of the dairy products, and especially texture and mouthfeel. Such substances that can
be used in fat replacement in dairy products are ice structuring proteins, present in fishes, plants and
insects, whey protein, such as whey powder, whey protein concentrates and dry sweet whey
stemming from milk by-products and produced using ultra- and microfiltration, maltodextrins
derived from waxy maize, inulin, a substance stemming from Jerusalem artichoke which function as
well as a prebiotic, i.e. a compound that provides probiotic growth in low-calorie fermented dairy
products, such as defatted yoghurt and light cheeses. However not only natural compounds can be
used in in dairy products’ fat substitution, but also synthetic ones, such as Salatrim, which is a
mixture of modified lipids, and Olestra, which is a mixture comprised of synthetic lipids. Fat
replacers, both natural and synthetic, can be used either separately or in mixtures to achieve food
products which retain all the desirable organoleptic characteristics.
References:
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milk products and frozen desserts Journal of Dairy Science 89, 1163 – 1173.
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Ανταγωνιστική προσρόφηση ελαϊκού/οξέος πρωτεινών
γάλακτος σε διεπιφάνειες νερού/ελαίου
Competitive adsorption of oleic acid/milk proteins at water/oil
interfaces
S. Nika1, L. Sklaviadis2, Ι. Theochari2, D. Georgiou1, G. Dimitreli1, V. Papadimitriou1, E. P.
Kalogianni1
1
Department of Food Technology, Alexander Technological Educational Institute of Thessaloniki
2
Institute of Biology, Medicinal Chemistry and Biothechnology, National Hellenic Research
Foundation

Abstract: Multiphase food systems consist of complex interfacial layers where surface active
molecules complete for adsorption and interact with one another affecting the interfacial properties
and the behavior of the food systems involved. The aim of this work is to study the effect of fatty
acids on the properties of milk protein molecules adsorbed at oil/water interfaces. For this purpose
were developed systems composed of an oil phase loaded with oleic acid in contact with an aqueous
phase containing the proteins (κ-casein and β-lactoglobulin which play an important role in milk-rich
food systems). Electron Paramagnetic Resonance (EPR) and Dynamic Interfacial Tension
measurements (dynamic interfacial tension and dynamic interfacial dilatational rheology) were
applied for the examination of the systems. Using the above experimental methods the dynamics of
adsorption at the interface as well as the mechanical properties of the interface could be obtained
providing valuable insights on the interactions of the various molecules. The above information was
complemented by information on fatty acid mobility in the oil bulk phase which provided insight on
the degree of relative fatty acid/protein adsorption at the interface by EPR. Overall a synergistic
effect of the protein and fatty acid on decreasing interfacial tension of the oil/water interface was
evidenced. The fatty acid interacted differently with the random coil -casein and globular lactoglobulin in terms of relative adsorption and in terms of its effect on mechanical properties.
Finally, the thermal denaturation of -lactoglobulin exhibited an effect on the interaction of the
protein with the fatty acid which was attributed to the exposure of non-polar sites due to protein’s
conformational changes.
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Μελέτη διεπιφανειακών φαινομένων και ρεολογικών
ιδιοτήτων συστημάτων πρωτεϊνών γάλακτος-λιποσφαιρίων
Interfacial and bulk rheological properties of milk proteins-fat globules
systems
V. Sordakis, E. P. Kalogianni, G. Dimitreli*
Department of Food Technology, Alexander Technological Educational Institute of Thessaloniki
Abstract: In the present work, the effect of Sodium Caseinates (SCN) to Whey Proteins
Concentrates (WPC) ratio, heat treatment and presence of milk fat on the interfacial properties of
milk proteins-fat globules systems, as well as on the rheological properties of their glucono-δ-lactone
induced acid gels during formation were studied. Τhe interfacial properties of SCN and WPC
solutions were characterized using dynamic interfacial tension measurements at water/air and
water/oil interfaces. A dynamic u-tube rheometer was used for monitoring acid gel formation.
According to the results, heat treatment changed the surface activity of WPC in both water/air and
water/oil interfaces. This means that whey proteins are competitive for adsorption on the interface in
the heat-treated samples compared to non-heat-treated samples. Furthermore, SCN and WPC
mixtures exhibited higher interfacial tension when compared to SCN or WPC solutions. This
suggests interactions between milk proteins, probably in the mass of the liquid. Therefore, the
available groups for adsorption will be less. The interfacial tension values of the samples at water /
oil interfaces were lower than would be expected for oil in the absence of surfactants. The addition of
fat in the milk proteins system greatly affected the acid gel formation. Particularly, in the presence of
fat the onset of gelation took place earlier at SCN and WPC mixtures, while the maximum values of
the elastic modulus (G´) at SCN samples were higher when compared to other samples. In non-heat
treated milk proteins-fat globules acid gel systems a significant increase in the time required to reach
the maximum value of G' took place. The presence of fat significantly reduced the tanδ values in
samples where SCN were alone or together with WPC in a ratio greater than or equal to WPC.
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Επίδραση του βαθμού ομογενοποίησης στη ρεολογική
συμπεριφορά και τη δομή όξινων πηκτών συστημάτων
πρωτεϊνών γάλακτος-λιποσφαιρίων
Effect of homogenization degree on the rheological properties and the
structure of acid gels of milk proteins-fat globules systems
O. Groztidou, G. Dimitreli*, S. Exarhopoulos
Department of Food Technology, Alexander Technological Educational Institute of Thessaloniki
Abstract: In the present work, the rheological properties and the structure of glucono-δ-lactone
acidified gels of milk proteins-fat globules systems were studied. Particularly, the effect of Sodium
Caseinates (SCN) and Whey Protein Concentrates (WPC) ratio (2:0, 1:1, 0:2), as well as the degree
of homogenization (ultrasound application for 1 min/10 mL or 2 min/10 mL) were studied. The
rheological behavior of the acid gels during formation was studied by the use of a dynamic u-tube
rheometer, while the structure of the samples was observed with a Confocal Laser Scanning
Microscope (CLSM).
According to the results, when the homogenization degree was increased (ultrasound application for
a longer time) the collapse of the gel, caused by the structure rearrangement process, was prevented.
The time needed for the onset of gelation decreased with increasing homogenization degree at the
sample prepared with SCN. The samples made with WPC as well as with a mixture of SCN and
WPC exhibited increased time at the onset of gelation, when the degree of homogenization was
increased. The maximum value of elastic modulus (G´) was increased with increasing
homogenization degree, when SCN were used alone. The presence of WPC into the system did not
affect the elasticity of the gels but resulted in increased incubation time required so as the G´ to reach
a maximum value, when the homogenization degree was increased. The application of ultrasounds
for a shorter time resulted in the formation of both large and small fat globules regardless of the
protein type (SCN, WPC or a mixture of them) that had been used. Increasing the homogenization
degree resulted in the formation of small fat globules incorporated into the protein matrix.
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Ανάπτυξη μικρογαλακτωμάτων νερού-σε-έλαιο βασισμένα σε
μεσαίου μήκους τριγλυκερίδια με εφαρμογή στην
ιχθυοκαλλιέργεια
Development of water-in-oil microemulsions based on medium chain
triglycerides for application in fish farming
Ι. Theochari, A. Moutou, A. Xenakis, V. Papadimitriou
Institute of Biology, Medicinal Chemistry and Biothechnology, National Hellenic Research
Foundation
Abstract: Trypsin is the key protease driving the digestion process in fish and its activity has been
positively and significantly correlated with growth rate [1]. Trypsin expression and activity are under
developmental, environmental and nutritional control with important ramifications for food
conversion rate (FCR) at all stages of fish rearing. Delivering trypsin in the fish feed is a promising
application for improving FCR and reducing the production cost in fish farming.
Biocompatible water-in-oil (W/O) microemulsions can be used as delivery systems of digestive
enzymes with potential application as nutritional enhancers in fish farming [2]. W/O microemulsions
composed of aqueous buffer solution (pH 8.5) as the dispersed phase, soybean lecithin as emulsifier
and medium chain triglycerides as the continuous oil phase were developed and used for trypsin
encapsulation.
The limits of the single-phase region corresponding to W/O microemulsions as described by ternary
phase diagrams were studied. Structural characteristics of the microemulsions were examined using
Dynamic Light Scattering (DLS) and Electron Paramagnetic Resonance (EPR) spectroscopy [3].
DLS was used to determine the diameter of the reverse micelles and to evaluate the homogeneity by
measuring the polydispersity index (PdI), both in the presence and absence of trypsin. EPR
spectroscopy using the amphiphilic spin probe 5-doxyl stearic acid (5-DSA) was applied to study the
interfacial properties of the surfactants monolayer.
Enzymatic activity of the encapsulated trypsin was evaluated performing a kinetic study of the
hydrolysis of L-lysine-p-nitroanilide (LNA) in the microemulsion environment. Michaelis-Menten
kinetics were observed and kinetic constants (Km and Vmax) were calculated. W/O microemulsions
have been designed as a basis for developing a new product for boosting FCR in fish feeds across the
fish farming course.
References
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of nutritional status of post-weaned sea bass larvae. Journal of Fish Biology, 70(6), 1798-1808.
[2] Gudmundsdóttir Á., Pálsdóttir H. M., (2005), Atlantic cod trypsins: from basic research to
practical applications. Marine Biotechnology, 7(2), 77-88.
[3] Kyriazi A., Papadimitriou V., Sotiroudis T. G., Xenakis A., (2013), Development and
characterization of a digestion model based on olive oil microemulsions, European Journal of Lipid
Science and Technology, 115(6), 601-611.
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Επίδραση των κόμμεων ξανθάνης και γκουάρ στη δομή και την
υφή γαλακτωμάτων τύπου μαγιονέζας χαμηλής
λιποπεριεκτικότητας κατά την αποθήκευση
Effect of xanthan and guar gums on the structure and texture of lowfat mayonnaise-type emulsions during storage
A. S. Thomareis, C. Assioti, E. Peteinou
Laboratory of Food Statistics and Quality Assurance, Department of Food Technology, Alexander
Technological Educational Institute (A.T.E.I.) of Thessaloniki,
PO Box 141, Thessaloniki 57400, Greece

Abstract: Low-fat and egg-free mayonnaise-like spreads have gain increased interest from
consumers for various nutritional reasons. The objective of the present work was to prepare low-fat
mayonnaise-type emulsions, without eggs, using sunflower oil (30% w/w) and mixtures of xanthan
and guar gums (1% w/w) as stabilizers, and to study their fat globule size and apparent viscosity
during a three-month storage period at 20±2oC. Xanthan and guar gums were added in the following
ratios: 0:100, 10:90, 20:80, 30:70, 40:60, 50:50, 60:40, 70:30, 80:20, 90:10 and 100:0. The fat
globule size of the samples was measured with a Mastersizer 2000 particle sizing instrument, while
their apparent viscosity was determined using a Brookfield RVT viscometer, with rotational speeds
of 0.5 to 100 rpm. The majority of samples were stable emulsions for 95 days, with an almost
constant fat globule size (D4,3 = 54.1-58.8 μm), and only the guar gum-rich samples (0:100 and
10:90) showed phase separation after 33 days of storage. All samples exhibited pseudoplastic
behavior with a flow behavior index of 0.14 (xanthan only) to 0.85 (guar gum only, day 29). Samples
prepared with mixtures of stabilizers had higher viscosity than those prepared with a single stabilizer.
This synergy was more evident in the early days of storage and at low speeds (0.5-1rpm), with a
maximum in the ratio of xanthan gum/guar gum of 30:70. During storage, an important decrease in
viscosity (from 77.4 to 1.6 Pa∙s, at 0.5 rpm) was observed, attributed mainly to acid hydrolysis of
guar gum. In conclusion, it was found that the simultaneous use of xanthan and guar gums is
appropriate for the preparation of low-fat and egg-free mayonnaise-type emulsions. However, in the
case of products which are to be consumed at least two weeks post production, only xanthan gum
should be used.
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Επίδραση των κόμμεων ξανθάνης και χαρουπιού στη δομή και
την υφή γαλακτωμάτων τύπου μαγιονέζας χαμηλής
λιποπεριεκτικότητας κατά την αποθήκευση
Effect of xanthan and locust bean gums on the structure and texture of
low-fat mayonnaise-type emulsions during storage
A. S. Thomareis, G. Rekoumi, A. Tsina
Laboratory of Food Statistics and Quality Assurance, Department of Food Technology, Alexander
Technological Educational Institute (A.T.E.I.) of Thessaloniki,
PO Box 141, Thessaloniki 57400, Greece
Abstract: Low-fat and egg-free mayonnaise-like spreads have gain increased interest from
consumers for various nutritional reasons. The objective of the present work was to prepare low-fat
mayonnaise-type emulsions, without eggs, using sunflower oil (30% w/w) and mixtures of xanthan
and locust bean gums (1% w/w) as stabilizers, and to study their fat globule size and apparent
viscosity during a three-month storage period at 20±2oC. Xanthan and locust bean gums were added
in the following ratios: 0:100, 10:90, 20:80, 30:70, 40:60, 50:50, 60:40, 70:30, 80:20, 90:10 and
100:0. The fat globule size of the samples was measured with a Mastersizer 2000 particle sizing
instrument, while their apparent viscosity was determined using a Brookfield RVT viscometer, with
rotational speeds of 0.5 to 100 rpm. The majority of samples were stable emulsions for 91 days, with
an almost constant fat globule size (D4,3 = 54.1-59.0 μm), and only the locust bean gum-rich samples
(0:100, 10:90 and 20:80) showed phase separation after 33 days of storage. All samples exhibited
pseudoplastic behavior with a flow behavior index of 0.14 (xanthan only) to 0.83 (locust bean gum
only, day 29). Samples prepared with mixtures of stabilizers had higher viscosity than those prepared
with a single stabilizer. This synergy is evident at all rotational speeds and all storage times, with a
maximum in the ratio of xanthan gum/locust bean gum of 70:30. During storage, an important
decrease in viscosity (from 87.3 to 1.2 Pa∙s, at 0.5 rpm) was observed, attributed mainly to acid
hydrolysis of locust bean gum. In conclusion, it was found that the simultaneous use of xanthan and
locust bean gums is appropriate for the preparation of low-fat and egg-free mayonnaise-type
emulsions. However, in the case of products which are to be consumed at least two weeks post
production, only xanthan gum should be used.
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Λιπόλυση των Ελληνικών τυριών από παστεριωμένο γάλα: μια
ανασκόπηση των τελευταίων δέκα ετών βιβλιογραφικών
δεδομένων
Lipolysis of Greek pasteurized milk cheeses: A review on the last ten
years’ literature data.
A. Georgala* and S. Kaminarides
Laboratory of Dairy Research, Department of Food Science & Human Nutrition, Agricultural
University of Athens
Abstract: Lipid hydrolysis (lipolysis) is essential for flavor development in some mature cheeses.
Lipolysis varies considerably between cheese varieties. Short and medium chain free fatty acids are
known to contribute directly to cheese flavor. Free fatty acids could also be precursors for other
flavor compounds. This study reviews the last ten years’ literature data on lipolysis of Greek
pasteurized milk cheeses. Galotyri is a soft Protected Designation of Origin (P.D.O.) cheese and one
of the oldest traditional Greek cheeses. The study of the effect of starters on the quality of Galotyritype cheese showed that the extent of lipolysis was not affected by the addition of starters. However,
significant differences for some of the FFAs were observed among cheeses. The study of the effects
of different manufacturing processes of Galotyri-type cheese showed low levels of lipolysis (total
free fatty acid content). Lauric, palmitic and acetic acid were the most abundant FFA during cheese
storage. Feta cheese is the most famous traditional white-brined P.D.O. Greek cheese. The study of
the effect of package type (feta cheese stored in wooden barrels or tins) on the volatile compounds of
Feta cheese showed that FFAs were the main volatiles found. Acetic, butyric, hexanoic, octanoic and
decanoic were the main FFAs determined. The study of the volatile fraction of goat white brined
cheese manufactured by technology based on Feta cheese-making, showed that free fatty acids were
the most abundant group of chemical compounds. From these, hexanoic, butanoic and decanoic acid
were the predominant fatty acids found. Relatively high amounts of FFAs were found in grated
Graviera hard cheese, especially under aerobic packaging. In ‘Myzithra Kalathaki’ cheese, the
packaging using different modified atmospheres showed that for a sampling day the FFA content
was significantly higher in control samples than in samples packed under CO2 atmospheres.
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Μελέτη των λιπιδίων του ζυγομύκητα Mortierella
(Umbelopsis) isabellina κατά την αύξηση του σε
λιγνοκυτταρινούχα σάκχαρα.
Lipid composition of Mortierella (Umbelopsis) isabellina, cultivated on
lignocellulosic sugars.
C. Gardeli 1*, M. Athenaki1, E. Xenopoulos1, A. Mallouchos1, A. A. Koutinas1, G. Aggelis2, S.
Papanikolaou1
1
Department of Food Science and Human Nutrition, Agricultural University of Athens, 75 Iera
Odos, 11855, Athens, Greece
2
Department of Biology, University of Patras, 26504, Patras, Greece
Abstract: The present work is focused in the analysis of lipid fractions (NL:neutral lipid; PL: polar
lipid; G: glycolipids and S: sphingolipids), produced by Mortierella (Umbelopsis) isabellina, during
its growth using glucose and xylose solely or in blends, under nitrogen limited conditions, in batchflask trials (initial sugars at 80 gl-1). Fractionation of accumulated oil into NLs , G+S and PLs,
revealed that the fraction of NLs was, by far, the major one, constituting the 81.5-93.1% w/w of the
total lipids. The most predominant cellular FAs were oleate (Δ9C18:1) in the range of 33.26-53.24%
of the total FAs followed by palmitate (C16:0) (19.55-29.38%, w/w), linoleate (Δ9,12C18:2) (7.5115.56%, w/w) and stearate (C18:0) (2.56-16.00%, w/w).
Phospholipids were quantified both through fractionation and subsequent gravimetric determination
and also through a phosphorus assay and it seemed that the second method was more accurate. The
quantity of PLs ranged from 1.91 mg g-1 lipid to 20.83 mg g-1 lipid. Total sugar residues in glycolipid
and sphingolipid (G+S) fractions were determined by the modified Phenol-Sulfuric acid method.
Thin layer-chromatography (TLC) analysis was conducted to determine the relative composition of
the major lipid classes of the aforementioned microorganism. Triacyloglycerols were predominated
in the neutral fraction, followed by diacylglycerols, monoacylglycerols and ergosterol.
Phospholipids were mainly composed of phosphatidyl-choline and another non-identified compound
presumably being phosphatidyl-dimethylethanolamine (PDME). TLC analysis of the G+S fraction of
M. isabellina lipid revealed that monogalactosyl-diacylglycerol (MGDG) and glycosylceramides
(GCER) could potentially correspond to spots found in the performed analysis while the use of
digalactosyl-diacylglycerol (DGDG) as standard confirmed the absence of this type of compounds
from the applied lipid fractions.
References
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Επίδραση της αυξημένης συγκέντρωσης γλυκόζης του μέσου
καλλιέργειας στη βιομάζα και τα λιπίδια του ανώτερου μύκητα
Volvariella volvacea
Effect of increased glucose concentration of culture medium on
biomass and lipids of the higher fungus Volvariella volvacea
P. Diamantopoulou1, S. Papanikolaou2, G. Aggelis3, A. Philippoussis1
1
Laboratory of Edible Fungi, Institute of Technology of Agricultural Products (ITAP), Hellenic
Agricultural Organization - Demeter, 1 Sofokli Venizelou street, 14123 – Lykovryssi, Attiki Greece
2
Department of Food Science and Technology, Agricultural University of Athens, 75 Iera Odos,
11855 – Athens, Greece
3
Unit of Microbiology, Department of Biology, Division of Genetics, Cell Biology and Development,
University of Patras, 26500 – Patras, Greece
Abstract: The impact of high glucose concentration media and the C/N molar ratio (C/N=60) upon
the physiological behaviour of the higher fungus Volvariella volvacea were assessed. Despite the
remarkable initial concentration of glucose applied (up to 95 g/L) in the culture medium, noticeable
production of biomass (up to ~22 g/L), as well as glucose assimilation were observed. Although V.
volvacea is not considered as an oleaginous fungus, non-negligible lipid in dry biomass was
synthesized (up to 32.22%, w/w) in the first growth steps. However, in high glucose concentrations
decreased biomass yields on glucose consumed were recorded. Lipids were decreased (probably
reconsumed) as fermentation proceeded. Analysis of total lipids and their fractions indicated
predominance of linoleic acid. Fatty acid composition of lipids was not remarkably affected by the
C/N ratio imposed, whereas the concentration of neutral lipids was accumulated in high C/N ratio
media. Phospholipids were the richest in saturated fatty acids fraction. The major phosholipid classes
were phosphatidyl-choline and phosphatidyl-inositol and were affected by the presence of high
glucose amounts, as the former increased its proportion and the latter decreased it. The presenting
variations in the pattern of synthesis and composition of fatty acids and phospholipids due to
increased glucose concentration of the growth medium and fermentation time, highlight their great
impact in fungal metabolic production.
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Χρήση νέων νανοβιοκαταλυτικών συστημάτων για τη σύνθεση
υβριδικών αντιοξειδωτικών ασκορβικού οξέος-λιπιδίων σε
πράσινα μέσα
Use of novel nanobiocatalytic systems for the synthesis of hybrid
antioxidants of ascorbic acid and lipids in green media
M. Patila, A. A. Papadopoulou, A. V. Chatzikonstantinou, K. Tzimopoulou, A. G. Papanikolaou, F.
Barka, C. Liangou, H. Stamatis
Laboratory of Biotechnology, Department of Biological Applications and Technology, University of
Ioannina, Ioannina, Greece (email: hstamati@cc.uoi.gr)
Abstract: Dietary antioxidants, such as vitamins, have attracted increasing attention over the past
decades on account of their biological activities including antioxidant, chelating, free radical
scavenging and antimicrobial properties. Because of their biological activities, these natural
compounds can be used for the protection of lipids and oils against oxidation, as well as food
additives. Ascorbic acid, also known as vitamin C, can be found in fruits and vegetables and its
biological role is related to the tissue growth and metabolism. Its antioxidant activity is of great
importance as it reduces the harmful side effects of the active oxygen compounds, thus leading to
their stabilization.
This study focuses on the design of novel hybrid antioxidants of lipids with ascorbic acid. The
enzymatic synthesis of the novel conjugate derivatives of ascorbic acid and lipids is performed in
ionic liquids and deep eutectic-solvents (DES)-based media using different enzyme preparations of
lipase B from Candida αntarctica (CaLB). Functionalized graphene oxide-CaLB multi-layered
nanoassemlies were prepared through multi-point covalent attachment of the enzyme on the
nanomaterial [1]. Furthermore, CaLB was also used in complexes with inorganic nanostructures,
such as CuSO4, for the formation of flower-like spheres (nanoflowers) [2]. Different imidazolium
and ammonium-based ionic liquids (organic salts, liquid at or near room temperature), in which
enzymes maintain their activity and stability, are used as green reaction media. The efficiency of the
enzymatic reactions depends on several reaction parameters, such as the concentration of the
substrates, the enzyme preparation and the nature of the reaction medium.
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Ανάπτυξη νανο-βιοκαταλυτικών διατάξεων για τον
βιοκαταλυτικό εμπλουτισμό εκχυλισμάτων φύλλων ελιάς σε
υδροξυτυροσόλη και παράγωγά της
Development of nanobiocatalytic assemblies for the biocatalytic
enrichment of olive leaves extracts to hydroxytyrosol and its
derivatives
A. V. Chatzikonstantinou1, E. Gkantzou1, M. Patila1, K. Spyrou2, D. Gournis2, A. Polydera1, V. G.
Kontogianni3,4, A. Tzakos3, H. Stamatis1.
1
Biotechnology Laboratory, Department of Biological Applications and Technologies, University of
Ioannina, Ioannina, Greece; (e-mail: hstamati@uoi.gr)
2
Department of Materials Science and Engineering, University of Ioannina,
3
Section of Organic Chemistry and Biochemistry, Department of Chemistry, University of Ioannina,
Ioannina, Greece.
4
Division of Agricultural Products Quality Control, School of Agriculture Technology, Food
Technology and Nutrition, Department of Agricultural Technology, Technological Education
Institute of Western Macedonia, Florina, Greece

Abstract: 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. Among a wide variety of
phenolic compounds contained in olive leaves oleuropein (OL) is one of the most important. OL
consists of three parts: a glucose molecule, elenolic acid and hydroxytyrosol. Hydroxytyrosol (HYD)
is considered as one of the most powerful naturally derived antioxidants. HYD also shows a broad
spectrum of biological properties, such as anti-inflammatory and antimicrobial activities and
beneficial effects on the cardiovascular system by preventing oxidative stress situations. HYD can be
obtained through the enzymatic treatment of oleuropein. Herein, we focused on the development of
robust enzyme-based nanoassemblies for the conversion of oleuropein to hydroxytyrosol and its
derivatives. These nanobiocatalytic assemblies1,2 were developed through a novel bottom-up
approach using simple and low-cost methods based on multi point covalent immobilization of
various enzymes such as oxidoreductases like β-glycosidase and laccase onto functionalized porous
carbon nano-scaffolds, with designed pore architecture. The nanobiocatalysts developed were
successfully used, under mild reaction conditions, for the bioconversion of oleuropein-rich extracts
from olive leaves to hydroxytyrosol and its bioactive derivatives.
Acknowledgments:
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Σύσταση λιπαρών οξέων ερυθροκυττάρων πριν και μετά από
διαλειμματική άσκηση που προσομοιάζει αγώνα ποδοσφαίρου.
Συσχέτιση με δείκτες ασκησιογενούς μυικής βλάβης
Fatty acid profile of red blood cells before and after intermittent
exercise simulating a soccer match. Association with exercise-induced
muscle damage indices.
Y. Kotsis, E. Persia, K. Aresti, N. Kalogeropoulos, T. Nomikos*
Department of Nutrition and Dietetics, Harokopio University, Athens, Greece
*: tnomikos@hua.gr
Abstract: Exercise-induced muscle damage can induce delayed onset muscle pain and strength
decline which prevent the rapid recovery of a soccer player after a competitive game. The dietary
intake of polyunsaturated fatty acids seems to modulate the clinical symptoms of muscle damage.
The fatty acid profile of red blood cells (RBC-FA) is an accurate marker for the estimation of longterm dietary fat intake. Under this perspective aims of the present study were: a) the evaluation of the
quality of dietary fat of soccer players through the determination of RBC-FA, b) the acute effect of
an intermittent exercise, simulating a soccer match, on the RBC-FA and c) the investigation of
possible associations between the RBC-FA and indices of exercise-induced muscle damage. Twenty
two semi-professional soccer players were recruited. The volunteers undertook a Loughborough
Intermittent Shuttle Test (LIST) which simulates a soccer match. Blood samples were taken preexercise and 2, 24, 48 and 72 hours post-exercise. Red blood cells were isolated and their fatty acid
profile was determined with gas chromatography while several indices of muscle damage along with
markers of post-exercise inflammation and oxidative stress were measured. Saturated fatty acids,
monounsaturated fatty acids and polyunsaturated fatty acids comprise the 39.2±3.8%, 15.6±1.2% and
27.3±3.2 of total fatty acids while the ration of ω-6/ω-3 fatty acids was 9.8±4.2. The LIST protocol
could not induce changes in the fatty acid profile of RBCs. Correlation analysis did not reveal strong
correlations between the RBC-Fas and indices of muscle damage. In conclusion, RBC-FAs are not
affected by an intermittent shuttle test that simulates a soccer match. No strong, significant
correlation between the RBC fatty acid profile and indices of muscle damage and oxidative stress
were observed.
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Καταστολή του φαινομένου της αποδόμησης των
ενδοκυτταρικών λιπιδίων στη ζύμη Yarrowia lipolytica
Inhibition of the intracellular lipid degradation in yeast Yarrowia
lipolytica
A. Daskalaki, G. Aggelis
Laboratory of Microbiology, Division of Genetics, Cell and Development Biology, Department of
Biology, University of Patras, 26504, Patras-Greece
Abstract: The ability of Yarrowia lipolytica LGAM S(7) to grow on olive oil based media and to
accumulate intracellular lipids has been studied. It has been showed that olive oil was rapidly
assimilated yielding high levels of biomass and intracellular lipids, whereas after the exhaustion of
the extracellular carbon source, degradation of the intracellular lipids was observed. The unsaturated
fatty acids palmitoleic, oleic and linoleic were preferentially taken up from the substrate and
accumulated into the cells, while palmitic acid, was incorporated into the yeast cells with lower rates
and used mainly for growth needs. Intracellular lipid turnover has been repressed by the addition of
an extracellular carbon source (i.e. glucose, glycerol or olive oil) in the growth medium in two
physiological stages, which are at the beginning and in the middle of lipid turnover phase.
Specifically, when olive oil was added in the growth medium, cellular lipid turnover was completely
repressed and, additionally, new biomass was produced. Unlikely, in the case of addition of glycerol
and glucose, substrates which are consumed at lower rates, although lipid degradation was repressed,
no significant production of new biomass was achieved. These results may be of interest for the
clinical nutrition and dietetics applications.
References:
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Βιομετατροπή της βιομηχανικής γλυκερόλης, υποπροϊόντος της
διεργασίας παραγωγής βιοντήζελ, σε κυτταρική μάζα και
προστιθέμενης αξίας μεταβολίτες με χρήση των ζυμών
Metschnikowia sp. και Yarrowia lipolytica
Bioconversion of industrial glycerol, by-product of biodiesel
production process, into microbial mass and added-value metabolites
with the use of the yeasts Metschnikowia sp. and Yarrowia lipolytica
D. Antoniou1, R. Filippousi1, F. Blanchard2, E. Rondags2, P. Diamantopoulou3, A. A. Koutinas1, I.
Chevalot2, S. Papanikolaou1
1
Department of Food Science and Human Nutrition, Agricultural University of Athens, 75 Iera
Odos, 11855 – Athens, Greece
2
Laboratoire Réactions Génie des Procédés (LRGP-CNRS UMR 7274), Université de Lorraine, 2
Avenue de la Forêt de Haye, 54518 – Vandoeuvre-lès-Nancy, France
3
Laboratory of Edible Fungi, Institute of Technology of Agricultural Products (ITAP), Hellenic
Agricultural Organization – Demeter, 1 Sofokli Venizelou street, 14123 – Lykovryssi, Attiki Greece
Abstract: Aim of the current investigation was to assess the biochemical potential of yeasts
belonging to the species Yarrowia lipolytica (strains LMBF-Y45, LMBF-Y46, LMBF-Y47) and to
the genus Metschnikowia sp. (strains PD-F1, PD-D2 and VV-D4) towards their ability to consume
industrial glycerol, the main residue of biodiesel-production process (purity of ca 95%) and to
produce metabolic compounds of added-value, cultivated in shake-flask experiments under nitrogenlimited conditions. In the first part, trials were performed in media in which glycerol at 40 g/L was
added, and despite nitrogen limitation, in none of the tested strains storage lipid was accumulated in
significant quantities. In Y. lipolytica strains, lipids in somehow elevated quantities (i.e. 8-10% in
DCW) were recorded at the initial growth steps decreasing afterwards. Metschnikowia sp. strains
equally accumulated low lipid quantities (i.e. up to 9.0% in DCW). In Metschnikowia strains,
endopolysaccharides in DCW quantities constantly increased during growth (maximum
endopolysaccharides produced of ca 48% in DCW corresponding to 7.2 g/L). DCWmax quantities
ranging between 12.4 and 16.4 g/L were recorded for all yeasts studied, while Y. lipolytica strains
produced also polyols (mainly mannitol up to 12.5 g/L). Y. lipolytica LMBF-Y46 was further
cultivated under nitrogen limitation on media in which increasing initial glycerol concentrations were
added (from 70 to 150 g/L) and in all cases high DCW production occurred. Nevertheless, DCW max
quantities and glycerol assimilation rate decreased with glycerol concentration rise, indicating
substrate inhibition exerted. In all cases, polyols were secreted into the medium, and the more
glycerol concentration increased, the more the concentrations of erythritol and arabitol increased. At
initial glycerol of 150 g/L, after 280 h of incubation, for 120.5 g/L of consumed glycerol, 13.0 g/L of
DCW, 13.1 g/L of mannitol, 24.1 g/L of erythritol and 14.1 g/L of arabitol had been synthesized.
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Επιλογή στελεχών ζυμών δυνάμενων να μετατρέψουν τη
βιομηχανική γλυκερόλη, υποπροϊόν της διεργασίας παραγωγής
βιοντήζελ, σε κυτταρική μάζα και προστιθέμενης αξίας
μεταβολίτες
Screening of yeast strains capable to convert industrial glycerol, byproduct of biodiesel production process, into microbial mass and
added-value metabolites
D. Antoniou1, R. Filippousi1, P. Diamantopoulou2, A. A. Koutinas1, S. Papanikolaou1
Department of Food Science and Human Nutrition, Agricultural University of Athens, 75 Iera
Odos, 11855 – Athens, Greece
2
Laboratory of Edible Fungi, Institute of Technology of Agricultural Products (ITAP), Hellenic
Agricultural Organization – Demeter
1

Abstract: The current research investigates the ability of yeast strains belonging to the genus
Rhodotorula sp. (strains LMBF-Y49, EMBT-Y48, EMBT-Y49), and to the species Rhodotorula
glutinis (strain NRRL YB-252), Cryptococcus curvatus (strain NRRL Y-1511), Cryptococcus
uzbekistanensis (strain EMBT-Y44) and Rhodosporidium kratochvilovae (strains EMBT-Y42,
EMBT-Y43) to consume industrial glycerol (95% w/w purity), the major by-product of biodieselproduction process, and convert it into microbial mass and metabolites of higher added-value (i.e.
microbial lipids and endopolysaccharides). The experiments were conducted in shake-flask trials
under nitrogen-limited conditions (that stimulate the synthesis of the above-mentioned storage
materials), and screening at initial glycerol concentration adjusted to ca 40 g/L was performed. Most
of the screened strains presented non-negligible DCW production (biomass up to ca 14 g/L).
Nevertheless, and despite of the nitrogen limitation imposed, only R. glutinis NRRL YB-252
produced a noticeable quantity of cellular lipids (maximum quantity of 2.1 g/L, lipid in DCW of ca
20% w/w). All other microorganisms produced lipids in DCW quantities <19% w/w. Exception in
this rule was the strain C. uzbekistanensis EMBT-Y44 that reached lipid in DCW quantities up to
36.1%, but under the above-mentioned conditions restricted quantities of assimilated glycerol (up to
8.0 g/L), and, thus, small quantities of biomass (i.e. 3.2 g/L) were recorded. R. kratochvilovae strains
presented notable glycerol assimilation and biomass production (up to ca 14 g/L) that contained
interesting endopolysaccharides quantities (26-40% w/w). Rhodotorula sp. strains equally presented
interesting production of endopolysaccharides (from 34 up to 47% w/w). For all yeast strains tested,
relatively elevated endopolysaccharides quantities (i.e. >25% w/w) were recorded at the initial
growth steps of the culture (i.e. in the balanced growth phase) and despite nitrogen presence into the
medium. Yeast lipids were mainly composed of the fatty acids oleic, palmitic and linoleic.
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