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o ENAITEAMATIKH EMNEIPIA

AKAAHMAIKOZ YNOTPO®OZ - TMHMA ENIZTHMHZ TPO®IMQN KAI AIATPO®HZ, MANENMIZTHMIO OEZZAAIAZ -
22/10/2025 - TPEXOYZA - KAPAITZA, EANAAA

BLopnxavikog KAGSog 1 topéag: Exmaissuon | TuRpa: TpApa EmotApng Tpoidwy kat Alatpo@ic |
lototomog: https://food.uth.gr/

Autovopn 8t6ackaAla 0To TIPOTITUXLAKO TIPOYPAUHA OTIOUSWY TOU TUMPATOG KAL TILO CUYKEKPLPEVA OTa pabrjpata
"Yuokeuaola Tpo@lpwv" kat "EEOTIALOPOC Kal Zuotrpata AUTOHATLOHOU Blopnxaviwy Tpo@ipgwv"

AKAAHMAIKOZ YNNOTPO® Oz - TMHMA AIAITOAOTIAZ KAI AIATPOPOAOTIAZ MANENMIZTHMIOY OEZZAAIAZ -
20/10/2025 - TPEXOYZA - TPTIKAAA, EANAAA

BLOMNXAVLKOG KAGSOG 1 Topéag: Exmaissuon | TpApa: Tprjua Alattooyiag kat Atatpoooyiag |
lototomog: https://www.dnd.uth.gr/index.php

Autovoun S§L8acKaAla 0To TIPOTITUXLAKO TIPOYPAU A OTIOUSWY TOU THMAPATOC KAl TILO CUYKEKPLUEVA OTO Padnua
"Epeuva kat Avarmrtuén Néou Mpoidvrog”

ENTETAAMENOZ AIAAZKQN (EZMA) - TMHMA TEQMONIAZ, MANEMIZTHMIO IQANNINQN - 04/10/2024 - TPEXOYZA -
APTA, EANAAA

BLOMNXAVLKOG KAGSOG 1 Topéag: Ekmaissuon | TRpa: Mewmoviag |
ALebBuVoN NAEKTPOVLKOU TaxuSpopeiov: deagri@uoi.gr | lotétomog: https://dagri.uoi.gr/

O Ap. Bed6pNOg DpayKOTIOUAOG ATIOPOLTOG KAl SLEAKTopag Tou Tunpatog Emotiung kat Texvoloylag Tpo@lpwy tou
AteBvoug Maveriotnuiou tng EAMAS0G uttnpetel WG akadnUAKOG UTIOTPOYOG 0TO TIAALOLO UAOTIONGNG TOU
Mpoypdppatog «ATtokTnon AKadnpaikng ALSaKTLKrG Eutelplag o€ VEOUG ETILOTAPOVEG KATOXOUG SLEAKTOPLKOU 0TO
MaveriotuLo lwavvivwys» yla ta €tn 2024 kat 2025 uttnpetwvtag To TuRua Mewmoviag tou Mavemotnuiou lwavvivwy
HE TIAPEC WPAPLO TTIOU AVTLOTOLYXEL 0TO emiTteSo Tou ETikoupou Kabnyntr). O K. PpaykOToUAOG KAAUTITEL KAl O
emtimedo SLANEENG KaL o€ eTiTteSo epyaotnplou Ta yWWOTIKA avTikeipeva tng Texvoloylag Kpéatog Kat tng Alac®Aailong
Mototntag-Niotomolnong AypoTtikwy MPolovtwy yla To XELepVO eEAUNVO Tou €toug 2024-2025 Kal Ta YVWOTIKA
QVTLKE{PEVA BLOTPOPLUA-AELTOUPYLKA TPOPLUA, ApWHATIKA DAPUAKEUTIKA PUTA Kal Xprjon Toug ot Zwikr Mapaywyn
kat MeAloookopia yla to eaplvo €apnVo tou etoug 2024-2025.

ADJUNCT PROFESSOR - PERROTIS COLLEGE (A DIVISION OF AMERICAN FARM SCHOOL) - 19/01/2026 - TPEXOYZA -
THESSALONIKI, EANAAA

BLopnxavikog KAGSog i topéag: Exmaissuon | Turpa: Perrotis College | Iotétomog: https://perrotiscollege.edu.gr/

Autonomus teaching on the undergraduate education program of Perrotis College on the departments of Food Science
& Technology and Department of International Business the modules of Meat Technology and Industrial Food
Processing.

METAAIAAKTOPIKOZ EPEYNHTHZ - POST DOC REASEARCHER - TMHMA ENIZTHMHZ KAI TEXNOAOTIAZ
TPODIMQON - AIEONEZ MANEMIZTHMIO THZ EANAAOZ - 04/11/2024 - TPEXOYZA - OEZZAAONTKH, EANAAA

BLOMNXAVLKOG KAGSOG 1 Topéag: Ekmaiseuon | TRpa: Emiotiung kat Texvoloyiag Tpogipwy |
ALebBUVON NAEKTPOVLKOU Tayudpopeiou: info@food.ihu.gr | lotétomog: https://www.food.ihu.gr/

O Ap. ®paykoTouAog cuveyilel amd to NogpuBpLo tou 2024 kat péxpt tov NoépBpLo tou 2027
TNV EKTIOVNON TNG HETASLEAKTOPLKNAG TOU £PELVag e BEpa «EQapuoyeg Twy BLoaTioLKOSOUACLUWY
OUOKEUACLWY TPOWIUWY PE CUUTIAOKOTIOLNEVEC PBLOEVEPYEC OUGLEC - BeEATiwaon L&LotrTwy Kal avénon
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€pappooTkdTNTaAg otn Blopnyavia» oto Tunua Emotipng kat Texvoloylag Tpopipwv tou AleBvoug
Maverotnpiou tng EAMGS0¢ utto tnv emiBAePr} Tou avaminpwtr Kabnyntr Tou THApatog K. BaciAelo Kapayewpylou.
OL KUpLOL AEOVEC TNG PETASLEAKTOPLKNG TOU

€peuvag elvat

--> 1 a&LoAOGYNoN TG EMEPAONG TOU TIEPLEKTN OTLG LELOTNTEG ETILYPAVELAG TOU TIAPAYOPEVOU
Bloarmolko&ouroLou @AY pE Bdon to dpuo.

--> n TTapaywyr] PLoamotkoSounoLUWY @AY PE BAcn TO AUUAO UE TIEPLOCOTEPEC arod pia
OUUTIAOKOTIOLNHEVEG BLOEVEPYEG OUGLEG KAL TIWG ETILEPA AUTO OTN CUVTNPNOLUOTNTA EVAANOLWTWY
TpoPipwy.

--> 1 BeATiwon TWV LELOTATWY PPAyHOoU TWV BLOATIOLKOSOPNCLHWY QAU PE BACN TO AUUAO OTNV
vypaoia kabwg kat oto o§uyodvo

--> 1 apaywyn BLoamotkoSounoLtuwy @Y Pe Bdon to duulo pe tn xprion Bepuikol eEwlntr pe
0ToX0 TN SuVaATOTNTA CUVEXOUG BLOPNXAVLKAG TIApaywynS

--> 1 TIANPNG HEAETN TNG HETAVACTEUONG OUCLWYV aTtd TA BLOATIOKOSOUNOLUA YA PE BAon To
AUUAO, UTIO TO YVWHOVA TNG EVApHOVLONG WE Toug EupwTtaikoug kat Stebvelg kavovilopoug.

EKMAIAEYTHZ AIAAKTIKQN ZEMINAPIQN KABM "ZEMINAPIA AANANTOIMOIIAZ KAI MAPAZKEYHZ
KPEATOZKEYAZMATQN" - AIEONEZ NANENIZTHMIO THZ EAAAAOZ - 20/02/2024 - 10/05/2024 - OEZZAAONTKH, EANAAA
BlopnXavikog kKAGaSog ) topéag: Exmaissuon | TuApa: Emotrhung kat TexvoAoyiag Tpopipwy |

ALebBuVoN NAeKTPOVLKOU Tayxudpopeiou: food-diaviou@food.ihu.gr | lotétomog: https://kedivim-apply.ihu.gr/node/279

-@swpla aA\avtoTtotiag

-ACQAAELA TPOPIHWV/KPEATOOKEUAOHATWY

-Maktikr) aAavtoTotia

-Emte€epyaoia kat ouvtrpnon CAAQVTIKWY KAl KPEATOOKEUAOHATWY
->uokeuaola Kat cuVBrKeg amoBrKEUoNG CANAVTIKWY KAl KPEATOOKEUACUATWY
-EL81kd Bépata aAavtomotiag

-ZUVTayEg

-Mapvddeg

EPEYNHTHZ - ENEPTEZ BIOANOIKOAOMHZIMEZ ZYZKEYAZIEZ TPOPIMQN ME BAZH TO AMYAO - (STACTBIOFP)" -
AIEONEZ MANENIZTHMIO THZ EAAAAOZ - 05/11/2020 - 30/09/2023 - OEZZAAONIKH, EANAAA

ZUPHETOXN OTO EPEVVNTIKO TIPOYpaAUHa "EvepyEg BLOATIOLKOSOUNOLUEG CUCKEUAOLEG TPOWIPWY Pe Bdon To APuAo -
(StActBioFP)"

EYAE - ETAK

E>XMA 2014-2020

EPEYNA KAI ANANTYZH NEQN TPOPIMQN - ALIMENT LAB - 05/04/2018 - 10/09/2018 - OEZZAAON'KH, EAAAAA

EPEYNA KAI ANANTYZH NEQN TPO®PIMQN - PROVIL S.A. - 01/07/2017 - 31/08/2017 - OEZZAAON'IKH, EAANAAA

YMHPEZIEZ EPEYNAZ ZTHN ENIZTHMH TPOPIMQN - ®PATKOMOYAOZ IQA. OEODPIAOZ - 05/11/2020 - TPEXOYZA -
OEZXAAONTKH, EANAAA

MLKPORBLOAOYLKEG KAL XNULKEG AVAAUCELG TPOQIHWY KAl VEPWV
ZUPBOUAEUTLKN ETILXELPAOEWVY TPOPLHWY KAL VEPWV
Tuvtaén pedetwv HACCP, ISO

MOIOTIKOZ EAEMXOZ TPOPIMON - ANAMNTY=ZH NEQN MPOIONTQN - BIOTEXNIA KPEATQN "®INAKHZ"
- 10/04/2014 - TPEXOYZA - OEZXAAON'KH, EANAAA
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o EMIBAEWH EPTAZIQN

ETBAETTWVY GE TITUXLAKEG EPYACLEG

1. FkVola M.: Emiépaon BLoamolkoSounohwy @AM QUUAOU HE EVOWHPATWHEVEG BLOEVEPYEC OUOLEG WG TEXVNTES
BrKeC OTLG LELOTNTEG TIAPASOOLAKWY VWTIWV XWPLATIKWY AOUKAVIKWY, Tunua Mewmoviag, Mavemotrutlo
lwavvivwy, 2025

2. AAvtou |.: MEAETN QUOLKOXNULKWV LELOTATWVY Ttapadootakrg Aoulag TipoEPXOUEVNG ATIO TECOEPLG SLAPOPETLKEG
TIEPLOXEG TWV KUKAGS WV, Tunpa Mewtoviag, Mavemotipio lwavvivwy, 2025

o EKMAIAEYZH KAI KATAPTIZH

20/12/2020 - 30/08/2024 ©eccalovikn, ENASa
AIAAKTOPIKOZ TITAOZ, PHD AIEONEZ MANEMIZTHMIO THXZ EAAAAOZ, TMHMA EMIZTHMHZ KA
TEXNOAOTIAZ TPOPIMQON

H mpaypatomoinon tou S186aktoplkoU ylveTal ota TTAALoLa TOU EPEUVNTLKOU £pyou "EvepyEg BLoammolkoSouroLuEeg
Yuokeuaoteg Tpoplpwv pe Baon to AuuAo”, TIou Tipaypatototeitat and to Atebveg Maveriotrpio tng EAMGdog o€
ouvepyaota pe tn HATZOPOULOS S.A (AHSA) kat tnv Agrino (EY.TE MIZTIOAAY) Pe €MLOTNUOVLIKO UTIELBUVO TOV K.
Kapayswpyiou BaoiAelo

ALe0Buvon AAeEdvSpeta Maveriotnuloutioln ZivSou, 57400, @sooahovikn, EAMASa | letétomog https://www.food.ihu.gr/ |

Topéag oroudwv Emiotriun kat Texvoloyia Tpogipwy | TEAKOG Baduég Aptota | Erirtedo EMEM EMM eminedo 8 |
EOVLKN Ttagvépnon 8 |

Ntuxtakn epyacia Evepyég Bloamolkodoprotpeg Xuokevaoteg Tpopipwy pe BAon HOPLAKA CUPTIAOKOTIOLNHEVEG BLOEVEPYEG
OUGLEG PE AUUAO Kal vavoTinAoG

23/12/2018 - 25/05/2020

ATYXIOYXOZ AIMAQMATOZ METANTYXIAKQN ZMOYAQN (MASTER) ZTHN ENMIZTHMH TPOPIMQN KAI
AIATPO®PH APIXTOTEAEIO MANENMIZTHMIO OEZZAAONIKHZ, TMHMA IT'EQIMONIAZ, TOMEAZ EMIZTHMHZ KAl
TEXNOAOTAXZ TPOPIMQN

Ta TELpApaTa TG TITUXLAKNG Epyactag Strpkeoav 12 Prveg Kabwg £yLve TTPOoTIABEL EVOWHPATWONG Kal
a&loAdynong okovng Twv omtdpwv Tou Yutou Trigonella Foenum-Grecum o€ PeLWpEVOU {WikoU ALTTOUG
KPEATOYOAOKTWHATA PE EAALOAAS0, WG TIPOG OPLOUEVEG (PUOLKOXNHLKESG, OPYAVOANTITLKEG KAL ULKPOBLOAOYLKEG
L8LoTNTEC.

ALe0BLVON AsWPOPOg MEWPYLKIAG ZX0ANS, 57001 Osooalovikn (EAMGSA) | lotétotog food-science.agro.auth.gr |

Topéag oTroudwv Emiotriun kat Texvohoyia Tpowipwy | TeEAkég Baduog 9,14/10 | Erinedo EMEN EMM eminedo 7 |
E@vikr) tagvounon 7 | EL80G SLEAKTLKWY Hovadwy ECTS | ApLOudg SLEAKTLKWV povadwv 60 |

Mtuxlakn epyacia AfLotolnon omopwv Tou putou Trigonella Foenum-Grecum o€ KPEATOYOAOKTWHATA

15/09/2012 - 10/11/2017 ©gccahovikn, EAAaSa

ATYXIOYXOZ ENIAIOY KAI AAIAZMAZTOY TITAOY ZMOYAQN EMIMEAOY MASTER (INTEGRATED MASTER)
FEQMNONIAZ ME EIAIKEYZH ZTHN ENMIZTHMH KAI TEXNOAOTIA TPODIMQN APIZTOTEAEIO
MANEMIZTHMIO OEZXAAONIKHZ, TMHMA TEQIMTONIAZ, TOMEAZ EMZTHMHZ KAI TEXNOAOTIAZ TPOPIMQON

ALe0BLVoN AswPOPOC MEWPYLKAG ZX0AAE, 57001 Osooalovikn (EAMGSa), 57001, Osooalovikn, EMdASa | lotétormog agro.auth.gr |
Topéag omoudwv Emiotrun kat TexvoAoyia Tpowipwy | TeEAkOG Babpog 6,81 | Eminedo EMEM EMM eninedo 7 |
EOvikA tagwvépnon ENIMNEAO 7 | ELS0g SLEAKTLKWY povadwv ECTS | ApLOp6G SLEAKTLKWVY povadwy 291 |

Mtuxlakn epyacia Zupoupeva aMAVTLIKA Pe BEATLWHEVA BPETITLKA XAPAKTNPLOTIKA

o FTAQZZIKEZ AEZIOTHTEZ

Mntpk YAwooa/-e¢:  EAAHNIKA
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AMIN/-£C YAWOOQ/-EG:

KATANOHZH OMIAIA rPAGH
Akpoaon Avdyvwon Mapaywyn Adyou Emikowvwvia Adyou
AITAIKA c2 c2 c2 c2 c2
FAAAIKA A2 A2 A2 A2 A2

Entimeda: AT kat A2: Baaikog ypriotng: B1 kat B2: Aveédaptntog ypriotng: C1 kat C2: EUTTELPOC XPHOTNG
AEZIOTHTEZ

EXCEL | POWERPOINT | MICROSOFT OFFICE | Matlab Mathematica Maxima | Statistical Analysis Software JMP
Mvwaon xpriong mpoypaupdtwy avdAuong dedopevwy (SPSS, Nesstar). | Xprjon epyaAsiwv oTatloTikhG avaluong:
Minitab

AHMOZIEYZEIZ

2020
Development of low fat: Low salt processed meat products

There is a growing demand for the development of healthier meat products with reduced fat and salts. The present
study was carried out to develop low fat - low salt processed meat products in a type of fermented sausages. Products
were formulated with different fat contents (10 g/100g - 20 g/100g) and levels of sodium chloride (0-2 g/100g) and
potassium chloride (0-1 g/100g). Potassium chloride (KCl) was used as a substitute for sodium chloride (NaCl).
Physicochemical characteristics and textural attributes were assessed instrumentally, while sensory attributes were
determined using Quantitative Descriptive Analysis and Principal Component Analysis. The instrumental analysis
showed significant (p <0.05) differences in hardness, brittleness, cohesiveness and chewiness among different sausage
formulations. However, sensory analysis did not detect any textural changes due to salt substitution or fat reduction.
The product with the highest fat content and KCl substitution was found to have the highest rating of perceived
bitterness. The research findings identified the significant interaction between the addition of KCl and the fat content
on bitterness perception.

Frangopoulos Theofilos et al.

2021

Incorporation of Trigonella Foenum-Graecum seed powder in meat emulsion systems with olive oil:
effects on physicochemical, texture, and color characteristics

Six meat emulsion treatments were manufactured, depending on the addition of Trigonella seed powder. Meat
emulsions were prepared with starch as control treatment, Trigonella seed powder (Tfg) or defatted Trigonella seed
powder (Dtfg) in two percentages 2% and 4%. Cooking losses, lipid oxidation degree, meat emulsion stability through
measurement of total released fluid, water released, fat released, TPA attributes and color parameters were evaluated.
Cooking loss and fat, fluid releases were lower in Tfg and Dtfg samples related to Starch. Also, lipid oxidation was
higher (P<0,05) in Tfg samples than Dtfg or Starch. Hardness, chewiness and gumminess were lower (P<0,05) in Tfg
and Dtfg samples than Starch samples. The a* values in samples with starch were reduced rapidly (P<0,05) than Tfg
and Dtfg values during preservation. These results show that Trigonella Foenum-Graecum seed powder is an efficient
candidate for improving quality of emulsion type meat products with vegetable oils as animal fat replacers.

T. Frangopoulos

2022

A Green, Efficient Approach on Extraction of Polyphenols from Fenugreek Seeds (Trigonella foenum-

graecum): DES and B-Cyclodextrin Assisted Extraction

Trigonella foenum-graecum, is a widely used medicinal and culinary plant. The antioxidant compounds extracted from
the seeds of this plant exert antioxidant, anti-inflammatory, and hypoglycemic effects. In this study, antioxidant
compounds from the seeds of Trigonella foenum-graecum were obtained using the deep eutectic solvent (DES) assisted
and B-cyclodextrin assisted extraction method. The process was optimized by implementing a response surface
methodology that took into consideration the following independent variables: B-cyclodextrin concentration (CpB-CD) or
DES concentration, solid-to-liquid ratio, and temperature. Based on the results from single-factor experiments,
response surface methodology was used to optimize the extraction conditions. The scavenging activity of Trigonella
foenum-graecum antioxidant compounds on DPPH?*, the total phenolic yield (YTP) and total flavonoid yield (YTF) was
determined. Using the optimized conditions for DES extractions, the yields were 0.019 mmol TRE/g seed, 14.73 mg
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GAE/g seed and 0.092 mmol QE/g seed for AAR, YTP and YYF respectively. For 3-cd assisted extraction, using the
optimized conditions, the yields were 0.1213 mmol TRE/g seed, 12.89 mg GAE/g seed and 0.1602 mmol QE/g seed for
AAR, YTP and YYF respectively. However, based on regression analysis and optimization based on solvent type it is
observed that the extraction yield with (-cyclodextrin solutions is statistically significantly (P <0.05) higher than the
corresponding yield with solutions of deep eutectic solvent mixtures.

T. Frangopoulos
2022

Incorporation of Trigonella Foenum-Graecum Seed Powder in Nitrite-Free Meat Emulsion Systems
with Olive Oil: Effects on Color Stability

The replacement of nitrites and starch from Trigonella seed powder in the percentage of myoglobin and
metamyoglobin as well as in the color factors (L*, a*, b*) in meat emulsions with olive oil was evaluated. The meat
emulsions were prepared on the basis of complete replacement of sodium nitrite (NaNO2) and starch with Trigonella
seed powder, where the fat was removed by the Soxhlet method. Thus, two samples emerged, namely, the first sample
that was the control and contained 3% starch and sodium nitrite (Starch + NaNO2) in the amount of 150 ppm and the
second sample containing Trigonella at 3% (Dtfg) where the fat was removed by the Soxhlet method. The Dtfg sample
had a higher percentage of oxymyoglobin (P < 0.05) throughout the maintenance period and lower percentages of
metamyoglobin (P < 0.05) up to the fifth day of maintenance compared to the Starch + NaNO2 sample. The factors L*
(brightness) and a* (red color) decreased more strongly in the Starch + NaNO2 sample compared to the Starch +
NaNO2 sample.

T. Frangopoulos

2023
Optimizing the Functional Properties of Starch-Based Biodegradable Films

A definitive screening design was used in order to evaluate the effects of starch, glycerol and montmorillonite (MMT)
concentrations, as well as the drying temperature, drying tray type and starch species, on packaging film's functional
properties. Optimization showed that in order to obtain films with the minimum possible thickness, the maximum
elongation at break, the maximum tensile strength, as well as reduced water vapor permeability and low opacity, a
combination of factors should be used as follows: 5.5% wt starch concentration, 30% wt glycerol concentration on a dry
starch basis, 10.5% wt MMT concentration on a dry starch basis, 45 C drying temperature, chickpea as the starch
species and plexiglass as the drying tray type. Based on these results, starch films were prepared, and fresh minced
meat was stored in them for 3 days. It was shown that the incorporation of MMT at 10.5% wt on a dry starch basis in
the packaging films led to a decreased mesophilic and psychrotrophic bacteria growth factor compared to commercial
packaging. When assessed for their biodegradability, the starch films disintegrated after 10 days of thermophilic
incubation under simulated composting conditions. Finally, to prove their handling capability during industrial
production, the starch films were rewound in a paper cylinder using an industrial-scale rewinding machine

T. Frangopoulos et. al.

2023
Sodium Trimetaphosphate Crosslinked Starch Films Reinforced with Montmorillonite

Synthetic polymers are the main food packaging material, although they are nonbiodegradable and their recycling
process is expensive. A biodegradable, eco-friendly material, with high availability and low cost, such as starch, is a
promising solution for the production of films for food packaging. To enhance starch film mechanical and barrier
properties, nanoclays have been incorporated within the film matrix. Crosslinking is a well-established method to
modify starch properties, but it has not been investigated in combination with nanoclay addition. In the present study,
films were developed with starch that was crosslinked through the addition of 5, 15, and 40% wt. sodium
trimetaphosphate (STMP) based on dry starch weight. To investigate the interaction between crosslinking and nanoclay
addition, montmorillonite (MMT) was added at a 10.5% wt. concentration based on dry starch weight. Experimental
data revealed a synergistic effect between STMP crosslinking and MMT addition regarding film thickness, elongation at
break, color properties, and opacity. Regarding barrier properties, MMT addition negated the effect of STMP
crosslinking, while, in the case of moisture content, it did not alter the effect of STMP crosslinking. Finally, in the case of
tensile strength, a synergistic effect followed by a negative interaction was observed. In conclusion, the addition of
MMT can potentially enhance, alongside crosslinking, some properties of the films, while other properties are not
affected any more than just by crosslinking.

Konstantinos Noulis, Theofilos Frangopoulos et al.
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2024
Assessing the Fatigue Stress Behavior of Starch Biodegradable Films with Nanoclay Using
Accelerated Survival Test Methods

A destructive degradation model was applied on films made from different concentrations of starch, glycerol and
nanoclay using various elongation levels as a stress variable at different stress times and stretch cycles. The log tensile
quotient (logarithm of the tensile strength to the corresponding break cycle) was recorded as the response variable.
The log tensile quotient increased, and the log exact break time decreased, as the elongation level increased. The
treatment containing the highest starch and nanoclay and lowest glycerol content proved to be the most resistant to
stress conditions and the most versatile in relation to the varying log tensile quotients, while the treatments containing
the lowest nanoclay and highest glycerol contents, regardless of the starch concentration, manifested the lowest log
tensile quotient at higher levels of log exact break time. According to multiple regression findings, the break cycle
governed mostly the stress conditions in the degradation model, followed by the sample ID and the log exact break
time. The term log tensile quotient, attempted for the first time on data concerning biodegradable films enhanced with
nanoclay, seems very promising for deeper research due to its ability to retrieve predictive information from survival
equations and to discriminate the difference between film structures.

Theofilos Frangopoulos et al.

2024

Accelerated Life Testing of Biodegradable Starch Films with Nanoclay Using the Elongation Level as a
Stressor

An attempt was made to evaluate the elongation level as a stressor on biodegradable starch films reinforced with
nanoclay using a simple linear model. A total of 120 film units were subjected to increasing elongation levels and the
exact break time of the failed units was monitored. Nine different attempts were made to fit the data distribution and
the lognormal distribution was chosen as the most suitable because it resulted in the lowest values of the regression fit
indices —2LL, AlCc and BIC. Following the selection of the best fit, it was, generally, observed that an increase in the
elongation level resulted in the decreasing exact break time of the films. Among several models, the best fit was
provided by the simple linear model. Based on this model, the acceleration factor was estimated, and it was shown
that it increased exponentially while increasing the elongation level. Finally, the probability of failure and the hazard
rate of the film units as a function of the elongation level were estimated, demonstrating the applicability of this
method as a tool for food packaging film failure prediction.

Theofilos Frangopoulos et al.
2024

The Effect of Accelerated Storage Temperature Conditions on the Shelf Life of Pasteurized Orange
Juice Based on Microbiological, Physicochemical, and Color Attributes

The accelerated life testing (ASLT) method was used to evaluate the effect of increasing the storage temperature from
10 to 40 °C on the aerobic plate count (APC), the pH, and the colorimetric parameters (L*, a*, b*) of pasteurized orange
juice during 40 days of storage. For APC growth, a polynomial model was found to fit better, and at the lower
temperatures of 10 and 15 °C, the shelf life was longer, as expected. More specifically, 15 and 10 days were needed,
respectively, until the rise in the APC population to 1000 cfu/mL. However, for the temperature range of 30-40 °C, only
approximately 3 days were needed to reach 1000 cfu/mL APC. Regarding pH, according to an exponential 3P model, a
stable trend was apparent at all temperatures until 30 days of storage, followed by a more abrupt decreasing trend at
25 °C. The lightness (L*), redness (a*), and yellowness (b*) of the juice showed a decreasing trend with the temperature
increase, and this trend was more profound at higher temperature levels. The multiple regression analysis between
the predictors L*, a*, b*, pH, storage temperature, and the APC response showed an increase in APC growth when the
colorimetric parameters decreased and the temperature increased.

Theofilos Frangopoulos et al.

2025
Films from Starch Inclusion Complexes with Bioactive Compounds as Food Packaging Material

Natural polymers are an alternative to plastics in food packaging applications due to their biodegradability, and starch
is a promising candidate due to its abundance and low cost. Furthermore, amylose has the ability to form inclusion
complexes with bioactive compounds, ensuring their stability; nevertheless, this property has not been exploited in
food packaging applications. In the present study, films from starch inclusion complexes with bioactive compounds
(carvacrol and ascorbic acid) were developed and tested as food packaging material. The formation of starch inclusion
complexes resulted in films with enhanced tensile strength, without compromising their flexibility, water vapor
permeability, and transparency. Fresh minced meat was packaged in films from starch inclusion complexes with
bioactive compounds and refrigerated for 4 days. Films from starch inclusion complexes with ascorbic acid had the
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highest antioxidant activity, resulting in the most appealing color properties, while films from starch inclusion
complexes with carvacrol had the highest antimicrobial activity, resulting in smaller increases in aerobic plate and
psychrotrophic count. Consequently, the formation of starch inclusion complexes with bioactive compounds is a
promising technology for the development of biodegradable, active food packaging materials.

Zuyypaweig: Theofilos Frangopoulos et al. | Ovopacia mepLodikou: Food and Bioprocess Technology | Ek86tng: Springer
Nature

2025

Sensory Shelf Life of Pasteurized Orange Juice Stored Under Different Temperature Levels Using

Inverse Time Sampling and a Balanced Incomplete Block Design

The sensory acceptability rate of pasteurized orange juices stored at different temperature levels was evaluated using
a large-scale experiment with untrained consumers and an accelerated shelf-life testing method. Pasteurized orange
juice samples were stored at 10, 20, 30 and 40 °C and tested for acceptance or rejection at consecutive time points
using a reverse product preservation plan. From a total of 504 samples and the participation of 72 consumers, 155
failures and 109 passes were recorded. Due to the large number of samples (28) selected for testing from each
consumer, a balanced incomplete block design was adopted to facilitate a very small number for evaluation (7 for each
consumer) with minimal reduction in the reliability of the experiment and results. As expected, there was a gradual
increasing trend of rejections at all temperature levels by time. Also, it was observed that pasteurized orange juices
tended to be rejected by consumers at approximately 3 days before they would be microbiologically unsafe for
consumption. Also, it was shown from the risk rate trend that higher storage temperatures are linked with very early
perceptiveness of sensory defects during nearly the first 100 h of preservation. The present work constitutes
essentially a very useful tool for the industry because it enables the proper adjustment of shelf life including both
sensory and microbiological parameters, which results in fewer returned and deteriorated products.

Zuyypaweig: Theofilos Frangopoulos et al. | Ovopacia epLodikou: Applied Sciences | Ek&dtng: MDPI

2025
The Physicochemical, Textural and Sensory Properties of Traditional Sausages Made with Greek
Buffalo Meat and Fat Using a Particular Mixture Design

Applying a statistical mixture design, 10 different blending combinations of traditional Greek sausages were prepared
based on different percentages of the three ingredients (buffalo meat: 40-70%; pork fat: 0-30%; buffalo fat: 0-30%).
Samples were then analyzed for chemical composition, instrumental textural properties and sensory attributes, using a
balanced incomplete block design (BIBD) for the sensory analysis. According to the chemical set, the fat content
increased when both fat origins increased, and the protein content also increased when the proportion of buffalo meat
increased in the formulations. Regarding textural properties, an instrumental analysis revealed a positive relationship
between fat level increases and hardness, whereas a sensory analysis revealed a rise in hardness when the proportion
of buffalo fat increased, but that was not observed for sensory juiciness. A hierarchical cluster analysis and PCA
revealed a strong relationship between the elasticity, juiciness and overall acceptability of samples with high fat
contents, regardless of the origin of the fat, whereas at the same time, a strong relationship was found between high
buffalo meat contents (70%) in samples and both instrumental and sensory hardness, chewiness and protein content.

Zuyypawpeig: Theofilos Frangopoulos et al. | Ovopaocia tepLodikoU: Applied Sciences | Ek&6tng: MDPI

2025
On the Rheological Memory and Cumulative Damage of Thermoplastic Starch Biodegradable Films
Reinforced with Nanoclay

Although the strain hardening phenomenon has been studied in different types of materials, there are only a few such
reports regarding flexible food packaging. To address this issue, nanoclay-reinforced and control starch-based films
were subjected to sequential and weekly tension and the rheological index, defined as the ratio of the tensile strength
observed under weekly to that under consecutive elongation, was measured. The results showed that the values of the
rheological index were >1, implying a strain hardening effect that was more notable when nanoclay was added and
when the stress duration was increased. Additionally, a cumulative damage test was conducted, involving the gradual
increase of two factors in each step: the percentage of the elongation level and the duration of each step. The data
were fitted to a linear model, describing the correlation between the In failure time (p) and the tensile strength (X), p =
6.021 - 0.478 X. This model enabled the prediction of the failure probability and the hazard rate of the films that were
studied. In addition, from the survival of the units in the initial steps of the cumulative damage experiment, it can be
hypothesized that the elongation of the units under low stress levels, for prolonged periods of time, exhibits
rheological memory properties, which leads to an increase in their mechanical strength.

Zuyypaweig: Eleni Kazantzi, Melpomeni Christou, Theofilos Frangopoulos, Anna Marinopoulou, Athanasios Goulas, Dimitrios
Petridis and Vassilis Karageorgiou | Ovopacia meplodikou: Applied Sciences MDPI | Ek&4tng: MDPI
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                 Τμήμα Επιστήμης Τροφίμων και Διατροφής
            
             
                 Τμήμα Διαιτολογίας και Διατροφολογίας Πανεπιστημίου Θεσσαλίας
                 
                     
                         
                             Τρίκαλα
                             el
                        
                    
                     
                         Web
                         https://www.dnd.uth.gr/index.php
                    
                
                 P
                 
                     Ακαδημαϊκός Υπότροφος
                     
                         
                             2025-10-20
                        
                         true
                    
                     <p>Αυτόνομη διδασκαλία στο προπτυχιακό πρόγραμμα σπουδών του τμήματος και πιο συγκεκριμένα στο μάθημα "Έρευνα και Ανάπτυξη Νέου Προϊόντος"</p>
                     Τρίκαλα
                     el
                
                 Τμήμα Διαιτολογίας και Διατροφολογίας
            
             
                 Τμήμα Γεωπονίας, Πανεπιστήμιο Ιωαννίνων
                 
                     
                         
                             Άρτα
                             el
                        
                    
                     
                         Web
                         https://dagri.uoi.gr/
                    
                     
                         Email
                         deagri@uoi.gr
                    
                
                 P
                 
                     Εντεταλμένος Διδάσκων (ΕΣΠΑ)
                     
                         
                             2024-10-04
                        
                         true
                    
                     <p>O Δρ. Θεόφιλος Φραγκόπουλος απόφοιτος και διδάκτορας του Τμήματος Επιστήμης και Τεχνολογίας Τροφίμων του Διεθνούς Πανεπιστημίου της Ελλάδος υπηρετεί ως ακαδημαϊκός υπότροφος στο πλαίσιο υλοποίησης του Προγράμματος «Απόκτηση Ακαδημαϊκής Διδακτικής Εμπειρίας σε νέους επιστήμονες κατόχους διδακτορικού στο Πανεπιστήμιο Ιωαννίνων» για τα έτη 2024 και 2025 υπηρετώντας το Τμήμα Γεωπονίας του Πανεπιστημίου Ιωαννίνων με πλήρες ωράριο που αντιστοιχεί στο επίπεδο του Επίκουρου Καθηγητή. Ο κ. Φραγκόπουλος καλύπτει και σε επίπεδο διάλεξης και σε επίπεδο εργαστηρίου τα γνωστικά αντικείμενα της Τεχνολογίας Κρέατος και της Διασφάλισης Ποιότητας-Πιστοποίησης Αγροτικών Προϊόντων για το χειμερινό εξάμηνο του έτους 2024-2025 και τα γνωστικά αντικείμενα Βιοτρόφιμα-λειτουργικά Τρόφιμα, Αρωματικά Φαρμακευτικά Φυτά και Χρήση τους στη Ζωική Παραγωγή και Μελισσοκομία για το εαρινό εξάμηνο του έτους 2024-2025.</p>
                     Άρτα
                     el
                
                 Γεωπονίας
            
             
                 Perrotis College (A division of American Farm School)
                 
                     
                         
                             Thessaloniki
                             el
                        
                    
                     
                         Web
                         https://perrotiscollege.edu.gr/
                    
                     
                         Email
                         
                    
                
                 P
                 
                     Adjunct Professor
                     
                         
                             2026-01-19
                        
                         true
                    
                     <p>Autonomus teaching on the undergraduate education program of Perrotis College on the departments of Food Science &amp; Technology and Department of International Business the modules of Meat Technology and Industrial Food Processing.</p>
                     Thessaloniki
                     el
                
                 Perrotis College 
            
             
                 Τμήμα Επιστήμης και Τεχνολογίας Τροφίμων - Διεθνές Πανεπιστήμιο της Ελλάδος
                 
                     
                         
                             Θεσσαλονίκη
                             el
                        
                    
                     
                         Web
                         https://www.food.ihu.gr/
                    
                     
                         Email
                         info@food.ihu.gr
                    
                
                 P
                 
                     Mεταδιδακτορικός Ερευνητής - Post Doc Reasearcher
                     
                         
                             2024-11-04
                        
                         true
                    
                     <p>Ο Δρ. Φραγκόπουλος συνεχίζει από το Νοέμβριο του 2024 και μέχρι τον Νοέμβριο του 2027</p><p>την εκπόνηση της μεταδιδακτορικής του έρευνας με θέμα «Εφαρμογές των βιοαποικοδομήσιμων</p><p>συσκευασιών τροφίμων με συμπλοκοποιημένες βιοενεργές ουσίες – Βελτίωση ιδιοτήτων και αύξηση</p><p>εφαρμοστικότητας στη βιομηχανία» στο Τμήμα Επιστήμης και Τεχνολογίας Τροφίμων του Διεθνούς</p><p>Πανεπιστημίου της Ελλάδος υπό την επίβλεψή του αναπληρωτή καθηγητή του τμήματος κ. Βασίλειο Καραγεωργίου. Οι κύριοι άξονες της μεταδιδακτορικής του</p><p>έρευνας είναι</p><p>--&gt; η αξιολόγηση της επίδρασης του περιέκτη στις ιδιότητες επιφάνειας του παραγόμενου</p><p>βιοαποικοδομήσιμου φιλμ με βάση το άμυλο.</p><p>--&gt; η παραγωγή βιοαποικοδομήσιμων φιλμ με βάση το άμυλο με περισσότερες από μία</p><p>συμπλοκοποιημένες βιοενεργές ουσίες και πως επιδρά αυτό στη συντηρησιμότητα ευαλλοίωτων</p><p>τροφίμων.</p><p>--&gt; η βελτίωση των ιδιοτήτων φραγμού των βιοαποικοδομήσιμων φιλμ με βάση το άμυλο στην</p><p>υγρασία καθώς και στο οξυγόνο</p><p>--&gt; η παραγωγή βιοαποικοδομήσιμων φιλμ με βάση το άμυλο με τη χρήση θερμικού εξωθητή με</p><p>στόχο τη δυνατότητα συνεχούς βιομηχανικής παραγωγής</p><p>--&gt; η πλήρης μελέτη της μετανάστευσης ουσιών από τα βιοαποικοδομήσιμα φιλμ με βάση το</p><p>άμυλο, υπό το γνώμονα της εναρμόνισης με τους Ευρωπαϊκούς και διεθνείς κανονισμούς.</p>
                     Θεσσαλονίκη
                     el
                
                 Επιστήμης και Τεχνολογίας Τροφίμων
            
             
                 Διεθνές Πανεπιστήμιο της Ελλάδος
                 
                     
                         
                             Θεσσαλονίκη
                             el
                        
                    
                     
                         Web
                         https://kedivim-apply.ihu.gr/node/279%20
                    
                     
                         Email
                         food-diaviou@food.ihu.gr
                    
                
                 P
                 
                     Εκπαιδευτής διδακτικών σεμιναρίων ΚΔΒΜ "Σεμινάρια Αλλαντοποιΐας και Παρασκευής Κρεατοσκευασμάτων"
                     
                         
                             2024-02-20
                        
                         
                             2024-05-10
                        
                         false
                    
                     <p>-Θεωρία αλλαντοποιίας</p><p>-Ασφάλεια τροφίμων/κρεατοσκευασμάτων</p><p>-Πακτική αλλαντοποιία</p><p>-Επεξεργασία και συντήρηση αλλαντικών και κρεατοσκευασμάτων</p><p>-Συσκευασία και συνθήκες αποθήκευσης αλλαντικών και κρεατοσκευασμάτων</p><p>-Ειδικά θέματα αλλαντοποιίας</p><p>-Συνταγές</p><p>-Μαρινάδες</p>
                     Θεσσαλονίκη
                     el
                
                 Επιστήμης και Τεχνολογίας Τροφίμων
            
             
                 Διεθνές Πανεπιστήμιο της Ελλάδος
                 
                     
                         
                             Θεσσαλονίκη
                             el
                        
                    
                
                 
                     Ερευνητής - Ενεργές Βιοαποικοδομήσιμες συσκευασίες τροφίμων με βάση το άμυλο - (StActBioFP)"
                     
                         
                             2020-11-05
                        
                         
                             2023-09-30
                        
                         false
                    
                     <p>Συμμετοχή στο ερευνητικό πρόγραμμα "Ενεργές Βιοαποικοδομήσιμες συσκευασίες τροφίμων με βάση το άμυλο - (StActBioFP)"</p><p>ΕΥΔΕ - ΕΤΑΚ</p><p>ΕΣΠΑ 2014-2020</p>
                     Θεσσαλονίκη
                     el
                
            
             
                 Aliment Lab
                 
                     
                         
                             Θεσσαλονίκη
                             el
                        
                    
                
                 
                     Έρευνα και Ανάπτυξη νέων τροφίμων 
                     
                         
                             2018-04-05
                        
                         
                             2018-09-10
                        
                         false
                    
                     Θεσσαλονίκη
                     el
                
            
             
                 PROVIL S.A.
                 
                     
                         
                             Θεσσαλονίκη
                             el
                        
                    
                
                 
                     Έρευνα και Ανάπτυξη νέων τροφίμων 
                     
                         
                             2017-07-01
                        
                         
                             2017-08-31
                        
                         false
                    
                     Θεσσαλονίκη
                     el
                
            
             
                 ΦΡΑΓΚΟΠΟΥΛΟΣ ΙΩΑ. ΘΕΟΦΙΛΟΣ
                 
                     
                         
                             Θεσσαλονίκη
                             el
                        
                    
                
                 
                     Υπηρεσίες Έρευνας στην Επιστήμη Τροφίμων 
                     
                         
                             2020-11-05
                        
                         true
                    
                     <p>Μικροβιολογικές και χημικές αναλύσεις τροφίμων και νερών</p><p>Συμβουλευτική επιχειρήσεων τροφίμων και νερών</p><p>Σύνταξη μελετών HACCP, ISO</p>
                     Θεσσαλονίκη
                     el
                
            
             
                 Βιοτεχνία Κρεάτων "Φιλάκης"
                 
                     
                         
                             Θεσσαλονίκη
                             el
                        
                    
                
                 
                     Ποιοτικός Έλεγχος Τροφίμων - Ανάπτυξη νέων προϊόντων
                     
                         
                             2014-04-10
                        
                         true
                    
                     Θεσσαλονίκη
                     el
                
            
        
         
             
                 Διεθνές Πανεπιστήμιο της Έλλάδος, Τμήμα Επιστήμης και Τεχνολογίας Τροφίμων
                 
                     
                         
                             Αλεξάνδρεια Πανεπιστημιούπολη Σίνδου
                             Θεσσαλονίκη
                             el
                             57400
                        
                    
                     
                         Web
                         https://www.food.ihu.gr/
                    
                
                 8
                 
                     
                         2020-12-20
                    
                     
                         2024-08-30
                    
                     false
                
                 
                     Διδακτορικός Τίτλος, PhD
                     
                         
                             Επιστήμη και Τεχνολογία Τροφίμων
                        
                    
                     
                         Άριστα
                    
                     Ενεργές Βιοαποικοδομήσιμες Συσκευασίες Τροφίμων με βάση μοριακά συμπλοκοποιημένες βιοενεργές ουσίες με άμυλο και νανοπηλό
                     <p>Η πραγματοποίηση του διδακτορικού γίνεται στα πλαίσια του ερευνητικού έργου "Ενεργές Βιοαποικοδομήσιμες Συσκευασίες Τροφίμων με βάση το άμυλο'', που πραγματοποιείται από το Διεθνές Πανεπιστήμιο της Ελλάδος σε συνεργασία με τη HATZOPOULOS S.A (AHSA) και την Agrino (ΕΥ.ΓΕ ΠΙΣΤΙΟΛΑΣ) με επιστημονικό υπεύθυνο τον κ. Καραγεωργίου Βασίλειο</p>
                     8
                
            
             
                 Αριστοτέλειο Πανεπιστήμιο Θεσσαλονίκης, Τμήμα Γεωπονίας, Τομέας Επιστήμης και Τεχνολογίας Τροφίμων
                 
                     
                         
                             Λεωφόρος Γεωργικής Σχολής, 57001 Θεσσαλονίκη (Ελλάδα)
                        
                    
                     
                         Web
                         food-science.agro.auth.gr
                    
                
                 7
                 
                     
                         2018-12-23
                    
                     
                         2020-05-25
                    
                     false
                
                 
                     Πτυχιούχος Διπλώματος Μεταπτυχιακών Σπουδών (Master) στην Επιστήμη Τροφίμων και Διατροφή
                     
                         
                             Επιστήμη και Τεχνολογία Τροφίμων
                        
                    
                     
                         9,14/10
                    
                     Αξιοποίηση σπόρων του φυτού Trigonella Foenum-Grecum σε κρεατογαλακτώματα
                     <p>Τα πειράματα της πτυχιακής εργασίας διήρκεσαν 12 μήνες καθώς έγινε προσπάθεια ενσωμάτωσης και</p><p>αξιολόγησης σκόνης των σπόρων του φυτού Trigonella Foenum-Grecum σε μειωμένου ζωϊκού λίπους</p><p>κρεατογαλακτώματα με ελαιόλαδο, ως προς ορισμένες φυσικοχημικές, οργανοληπτικές και μικροβιολογικές</p><p>ιδιότητες.</p>
                     7
                     ECTS
                     60
                
            
             
                 Αριστοτέλειο Πανεπιστήμιο Θεσσαλονίκης, Τμήμα Γεωπονίας, Τομέας Επιστήμης και Τεχνολογίας Τροφίμων
                 
                     
                         
                             Λεωφόρος Γεωργικής Σχολής, 57001 Θεσσαλονίκη (Ελλάδα)
                             Θεσσαλονίκη
                             el
                             57001
                        
                    
                     
                         Web
                         agro.auth.gr
                    
                
                 7
                 
                     
                         2012-09-15
                    
                     
                         2017-11-10
                    
                     false
                
                 
                     Πτυχιούχος Ενιαίου και αδιάσπαστου τίτλου σπουδών επιπέδου Master (Integrated Master) Γεωπονίας με ειδίκευση στην Επιστήμη και Τεχνολογία Τροφίμων
                     
                         
                             Επιστήμη και Τεχνολογία Τροφίμων
                        
                    
                     
                         6,81
                    
                     Ζυμούμενα αλλαντικά με βελτιωμένα θρεπτικά χαρακτηριστικά
                     ΕΠΙΠΕΔΟ 7
                     ECTS
                     291
                
            
        
         
         
             
                 Αναβολή Στράτευσης για Διαπρέποντες Επιστήμονες Κατόχους Διδακτορικού που Διαπρέπουν σε Επιστήμες και Έρευνες
                 
                     2025-11-10
                
                 
                     Υπουργείο Εθνικής Άμυνας - Γενικό Επιτελείο Εθνικής Άμυνας
                
            
        
         
             
                 <p>There is a growing demand for the development of healthier meat products with reduced fat and salts. The present study was carried out to develop low fat - low salt processed meat products in a type of fermented sausages. Products were formulated with different fat contents (10 g/100g - 20 g/100g) and levels of sodium chloride (0-2 g/100g) and potassium chloride (0-1 g/100g). Potassium chloride (KCl) was used as a substitute for sodium chloride (NaCl). Physicochemical characteristics and textural attributes were assessed instrumentally, while sensory attributes were determined using Quantitative Descriptive Analysis and Principal Component Analysis. The instrumental analysis showed significant (p &lt;0.05) differences in hardness, brittleness, cohesiveness and chewiness among different sausage formulations. However, sensory analysis did not detect any textural changes due to salt substitution or fat reduction. The product with the highest fat content and KCl substitution was found to have the highest rating of perceived bitterness. The research findings identified the significant interaction between the addition of KCl and the fat content on bitterness perception.</p>
                 Development of low fat: Low salt processed meat products
                 2020
                 Frangopoulos Theofilos et al.
                 
                     https://scindeks.ceon.rs/Article.aspx?artid=1821-44872003089F
                
            
             
                 <p>Six meat emulsion treatments were manufactured, depending on the addition of Trigonella seed powder. Meat emulsions were prepared with starch as control treatment, Trigonella seed powder (Tfg) or defatted Trigonella seed powder (Dtfg) in two percentages 2% and 4%. Cooking losses, lipid oxidation degree, meat emulsion stability through measurement of total released fluid, water released, fat released, TPA attributes and color parameters were evaluated. Cooking loss and fat, fluid releases were lower in Tfg and Dtfg samples related to Starch. Also, lipid oxidation was higher (<em>P</em> &lt; 0,05) in Tfg samples than Dtfg or Starch. Hardness, chewiness and gumminess were lower (<em>P</em> &lt; 0,05) in Tfg and Dtfg samples than Starch samples. The a* values in samples with starch were reduced rapidly (<em>P</em> &lt; 0,05) than Tfg and Dtfg values during preservation. These results show that&nbsp;<em>Trigonella Foenum-Graecum</em>&nbsp;seed powder is an efficient candidate for improving quality of emulsion type meat products with vegetable oils as animal fat replacers.</p>
                 Incorporation of Trigonella Foenum-Graecum seed powder in meat emulsion systems with olive oil: effects on physicochemical, texture, and color characteristics
                 2021
                 T. Frangopoulos
                 
                     https://link.springer.com/article/10.1007/s13197-021-05220-3
                
            
             
                 <p><em>Trigonella foenum-graecum</em>, is a widely used medicinal and culinary plant. The antioxidant compounds extracted from the seeds of this plant exert antioxidant, anti-inflammatory, and hypoglycemic effects. In this study, antioxidant compounds from the seeds of&nbsp;<em>Trigonella foenum-graecum</em>&nbsp;were obtained using the deep eutectic solvent (DES) assisted and β-cyclodextrin assisted extraction method. The process was optimized by implementing a response surface methodology that took into consideration the following independent variables: β-cyclodextrin concentration (Cβ-CD) or DES concentration, solid-to-liquid ratio, and temperature. Based on the results from single-factor experiments, response surface methodology was used to optimize the extraction conditions. The scavenging activity of&nbsp;<em>Trigonella foenum-graecum</em>&nbsp;antioxidant compounds on DPPH*, the total phenolic yield (YTP) and total flavonoid yield (YTF) was determined. Using the optimized conditions for DES extractions, the yields were 0.019&nbsp;mmol TRE/g seed, 14.73&nbsp;mg GAE/g seed and 0.092&nbsp;mmol QE/g seed for AAR, YTP&nbsp;and YYF&nbsp;respectively. For β-cd assisted extraction, using the optimized conditions, the yields were 0.1213&nbsp;mmol TRE/g seed, 12.89&nbsp;mg GAE/g seed and 0.1602&nbsp;mmol QE/g seed for AAR, YTP&nbsp;and YYF&nbsp;respectively. However, based on regression analysis and optimization based on solvent type it is observed that the extraction yield with β-cyclodextrin solutions is statistically significantly (<em>P</em> &lt; 0.05) higher than the corresponding yield with solutions of deep eutectic solvent mixtures.</p>
                 A Green, Efficient Approach on Extraction of Polyphenols from Fenugreek Seeds (Trigonella foenum-graecum): DES and β-Cyclodextrin Assisted Extraction
                 2022
                 T. Frangopoulos
                 
                     https://link.springer.com/article/10.1007/s12649-022-01785-y
                
            
             
                 <p>The replacement of nitrites and starch from Trigonella seed powder in the percentage of myoglobin and metamyoglobin as well as in the color factors (L*, a*, b*) in meat emulsions with olive oil was evaluated. The meat emulsions were prepared on the basis of complete replacement of sodium nitrite (NaNO2) and starch with Trigonella seed powder, where the fat was removed by the Soxhlet method. Thus, two samples emerged, namely, the first sample that was the control and contained 3% starch and sodium nitrite (Starch + NaNO2) in the amount of 150 ppm and the second sample containing Trigonella at 3% (Dtfg) where the fat was removed by the Soxhlet method. The Dtfg sample had a higher percentage of oxymyoglobin (P &lt; 0.05) throughout the maintenance period and lower percentages of metamyoglobin (P &lt; 0.05) up to the fifth day of maintenance compared to the Starch + NaNO2 sample. The factors L* (brightness) and a* (red color) decreased more strongly in the Starch + NaNO2 sample compared to the Starch + NaNO2 sample.</p>
                 Incorporation of Trigonella Foenum-Graecum Seed Powder in Nitrite-Free Meat Emulsion Systems with Olive Oil: Effects on Color Stability
                 2022
                 T. Frangopoulos
                 
                     https://www.intechopen.com/chapters/81997
                
            
             
                 <p>A definitive screening design was used in order to evaluate the effects of starch, glycerol and montmorillonite (MMT) concentrations, as well as the drying temperature, drying tray type and starch species, on packaging film’s functional properties. Optimization showed that in order to obtain films with the minimum possible thickness, the maximum elongation at break, the maximum tensile strength, as well as reduced water vapor permeability and low opacity, a combination of factors should be used as follows: 5.5% wt starch concentration, 30% wt glycerol concentration on a dry starch basis, 10.5% wt MMT concentration on a dry starch basis, 45 ◦C drying temperature, chickpea as the starch species and plexiglass as the drying tray type. Based on these results, starch films were prepared, and fresh minced meat was stored in them for 3 days. It was shown that the incorporation of MMT at 10.5% wt on a dry starch basis in the packaging films led to a decreased mesophilic and psychrotrophic bacteria growth factor compared to commercial packaging. When assessed for their biodegradability, the starch films disintegrated after 10 days of thermophilic incubation under simulated composting conditions. Finally, to prove their handling capability during industrial production, the starch films were rewound in a paper cylinder using an industrial-scale rewinding machine</p>
                 Optimizing the Functional Properties of Starch-Based Biodegradable Films
                 2023
                 T. Frangopoulos et. al.
                 
                     https://www.mdpi.com/2304-8158/12/14/2812
                
            
             
                 <p><span style="background-color: rgb(255, 255, 255); color: rgb(34, 34, 34);">Synthetic polymers are the main food packaging material, although they are nonbiodegradable and their recycling process is expensive. A biodegradable, eco-friendly material, with high availability and low cost, such as starch, is a promising solution for the production of films for food packaging. To enhance starch film mechanical and barrier properties, nanoclays have been incorporated within the film matrix. Crosslinking is a well-established method to modify starch properties, but it has not been investigated in combination with nanoclay addition. In the present study, films were developed with starch that was crosslinked through the addition of 5, 15, and 40% wt. sodium trimetaphosphate (STMP) based on dry starch weight. To investigate the interaction between crosslinking and nanoclay addition, montmorillonite (MMT) was added at a 10.5% wt. concentration based on dry starch weight. Experimental data revealed a synergistic effect between STMP crosslinking and MMT addition regarding film thickness, elongation at break, color properties, and opacity. Regarding barrier properties, MMT addition negated the effect of STMP crosslinking, while, in the case of moisture content, it did not alter the effect of STMP crosslinking. Finally, in the case of tensile strength, a synergistic effect followed by a negative interaction was observed. In conclusion, the addition of MMT can potentially enhance, alongside crosslinking, some properties of the films, while other properties are not affected any more than just by crosslinking.</span></p>
                 Sodium Trimetaphosphate Crosslinked Starch Films Reinforced with Montmorillonite
                 2023
                 Konstantinos Noulis, Theofilos Frangopoulos et al.
                 
                     https://www.mdpi.com/2073-4360/15/17/3540
                
            
             
                 <p>A destructive degradation model was applied on films made from different concentrations of starch, glycerol and nanoclay using various elongation levels as a stress variable at different stress times and stretch cycles. The log tensile quotient (logarithm of the tensile strength to the corresponding break cycle) was recorded as the response variable. The log tensile quotient increased, and the log exact break time decreased, as the elongation level increased. The treatment containing the highest starch and nanoclay and lowest glycerol content proved to be the most resistant to stress conditions and the most versatile in relation to the varying log tensile quotients, while the treatments containing the lowest nanoclay and highest glycerol contents, regardless of the starch concentration, manifested the lowest log tensile quotient at higher levels of log exact break time. According to multiple regression findings, the break cycle governed mostly the stress conditions in the degradation model, followed by the sample ID and the log exact break time. The term log tensile quotient, attempted for the first time on data concerning biodegradable films enhanced with nanoclay, seems very promising for deeper research due to its ability to retrieve predictive information from survival equations and to discriminate the difference between film structures.</p>
                 Assessing the Fatigue Stress Behavior of Starch Biodegradable Films with Nanoclay Using Accelerated Survival Test Methods
                 2024
                 Theofilos Frangopoulos et al.
                 
                     https://www.mdpi.com/2076-3417/14/17/7728
                
            
             
                 <p>An attempt was made to evaluate the elongation level as a stressor on biodegradable starch films reinforced with nanoclay using a simple linear model. A total of 120 film units were subjected to increasing elongation levels and the exact break time of the failed units was monitored. Nine different attempts were made to fit the data distribution and the lognormal distribution was chosen as the most suitable because it resulted in the lowest values of the regression fit indices −2LL, AICc and BIC. Following the selection of the best fit, it was, generally, observed that an increase in the elongation level resulted in the decreasing exact break time of the films. Among several models, the best fit was provided by the simple linear model. Based on this model, the acceleration factor was estimated, and it was shown that it increased exponentially while increasing the elongation level. Finally, the probability of failure and the hazard rate of the film units as a function of the elongation level were estimated, demonstrating the applicability of this method as a tool for food packaging film failure prediction.</p>
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                 <p>The accelerated life testing (ASLT) method was used to evaluate the effect of increasing the storage temperature from 10 to 40 °C on the aerobic plate count (APC), the pH, and the colorimetric parameters (L*, a*, b*) of pasteurized orange juice during 40 days of storage. For APC growth, a polynomial model was found to fit better, and at the lower temperatures of 10 and 15 °C, the shelf life was longer, as expected. More specifically, 15 and 10 days were needed, respectively, until the rise in the APC population to 1000 cfu/mL. However, for the temperature range of 30–40 °C, only approximately 3 days were needed to reach 1000 cfu/mL APC. Regarding pH, according to an exponential 3P model, a stable trend was apparent at all temperatures until 30 days of storage, followed by a more abrupt decreasing trend at 25 °C. The lightness (L*), redness (a*), and yellowness (b*) of the juice showed a decreasing trend with the temperature increase, and this trend was more profound at higher temperature levels. The multiple regression analysis between the predictors L*, a*, b*, pH, storage temperature, and the APC response showed an increase in APC growth when the colorimetric parameters decreased and the temperature increased.</p>
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                 <p>Natural polymers are an alternative to plastics in food packaging applications due to their biodegradability, and starch is a promising candidate due to its abundance and low cost. Furthermore, amylose has the ability to form inclusion complexes with bioactive compounds, ensuring their stability; nevertheless, this property has not been exploited in food packaging applications. In the present study, films from starch inclusion complexes with bioactive compounds (carvacrol and ascorbic acid) were developed and tested as food packaging material. The formation of starch inclusion complexes resulted in films with enhanced tensile strength, without compromising their flexibility, water vapor permeability, and transparency. Fresh minced meat was packaged in films from starch inclusion complexes with bioactive compounds and refrigerated for 4 days. Films from starch inclusion complexes with ascorbic acid had the highest antioxidant activity, resulting in the most appealing color properties, while films from starch inclusion complexes with carvacrol had the highest antimicrobial activity, resulting in smaller increases in aerobic plate and psychrotrophic count. Consequently, the formation of starch inclusion complexes with bioactive compounds is a promising technology for the development of biodegradable, active food packaging materials.</p>
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                 <p>The sensory acceptability rate of pasteurized orange juices stored at different temperature levels was evaluated using a large-scale experiment with untrained consumers and an accelerated shelf-life testing method. Pasteurized orange juice samples were stored at 10, 20, 30 and 40 °C and tested for acceptance or rejection at consecutive time points using a reverse product preservation plan. From a total of 504 samples and the participation of 72 consumers, 155 failures and 109 passes were recorded. Due to the large number of samples (28) selected for testing from each consumer, a balanced incomplete block design was adopted to facilitate a very small number for evaluation (7 for each consumer) with minimal reduction in the reliability of the experiment and results. As expected, there was a gradual increasing trend of rejections at all temperature levels by time. Also, it was observed that pasteurized orange juices tended to be rejected by consumers at approximately 3 days before they would be microbiologically unsafe for consumption. Also, it was shown from the risk rate trend that higher storage temperatures are linked with very early perceptiveness of sensory defects during nearly the first 100 h of preservation. The present work constitutes essentially a very useful tool for the industry because it enables the proper adjustment of shelf life including both sensory and microbiological parameters, which results in fewer returned and deteriorated products.</p>
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                 <p>Applying a statistical mixture design, 10 different blending combinations of traditional Greek sausages were prepared based on different percentages of the three ingredients (buffalo meat: 40–70%; pork fat: 0–30%; buffalo fat: 0–30%). Samples were then analyzed for chemical composition, instrumental textural properties and sensory attributes, using a balanced incomplete block design (BIBD) for the sensory analysis. According to the chemical set, the fat content increased when both fat origins increased, and the protein content also increased when the proportion of buffalo meat increased in the formulations. Regarding textural properties, an instrumental analysis revealed a positive relationship between fat level increases and hardness, whereas a sensory analysis revealed a rise in hardness when the proportion of buffalo fat increased, but that was not observed for sensory juiciness. A hierarchical cluster analysis and PCA revealed a strong relationship between the elasticity, juiciness and overall acceptability of samples with high fat contents, regardless of the origin of the fat, whereas at the same time, a strong relationship was found between high buffalo meat contents (70%) in samples and both instrumental and sensory hardness, chewiness and protein content.</p>
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                 <p>Although the strain hardening phenomenon has been studied in different types of materials, there are only a few such reports regarding flexible food packaging. To address this issue, nanoclay-reinforced and control starch-based films were subjected to sequential and weekly tension and the rheological index, defined as the ratio of the tensile strength observed under weekly to that under consecutive elongation, was measured. The results showed that the values of the rheological index were &gt;1, implying a strain hardening effect that was more notable when nanoclay was added and when the stress duration was increased. Additionally, a cumulative damage test was conducted, involving the gradual increase of two factors in each step: the percentage of the elongation level and the duration of each step. The data were fitted to a linear model, describing the correlation between the ln failure time (µ) and the tensile strength (X), µ = 6.021 − 0.478 X. This model enabled the prediction of the failure probability and the hazard rate of the films that were studied. In addition, from the survival of the units in the initial steps of the cumulative damage experiment, it can be hypothesized that the elongation of the units under low stress levels, for prolonged periods of time, exhibits rheological memory properties, which leads to an increase in their mechanical strength.</p>
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