MEPINHWH

O &npog duoopog (Mentha viridis) eival éva SnUodPAEG apwpaTikO ¢uUTO ToU
XPNOLLOTIOLEITAL WG CUOTATIKO ot Blopnxovia Tpodipwy, w¢ HEPOC OPWUATIKWY
UAWV OTn HOYELPLKN Kal Kotavalwvetal und popdn adedniuatog. Aladpépel o€
pHeyalo Babuod amd 1o vwno, kabwg n pebodoloyia ERpavong koL oL cUVONKEG TTOU
epapudlovral otn Siepyaoia, kabBopilouv oe peydlo Babuod tnv moldtntd tou. OL
TIOLOTLKOL TTapAyovteg mou ennpealovial €ival, avapeca o€ GAAOUG, TO XPWHA, N
HLKpoBLakr acPAAEL KAL N TIEPLEKTIKOTNTA OE EVEPYETLKA YLl TNV UYELO CUCTATIKA.
H peyaAn otkovopikn tou aia Ba pmopoloe va auénbel mepaltépw €av n diepyaoia
™¢ ENpavong epapUOOTEL e TPOTIO O OTOL0C¢ SLOUAATTEL TNV TOpAywYr TTPOIOVTOG

uPNANg moLdTNTAG Kol opolopopdiag.

YKOTo¢ TNG mapovoag diatpBng ntav n BeAtiotomnoinon ¢ Enpavon tou Sudouou,
HE KUPLO yvwpova TNV mapalafrn mpoldvtog Pe TNV emBUUNTH ToLOTNTA, £XOVTOC
mavta uroyn TNV TeAkn Tou xpnon. NoapdAAnAa peAetnOnKe n xprion tou Sudopou
WG TNYR OGAWOAKWY EVWOEWV KAl OUCTATIKWY HE avtoeldbwtikn &pdon. H
povtielomoinon xpnolhonolnbnke ywa tnv meplypadn Twv SlEpyaclwy autwyv 1000
HE TNV edoppoyn HovtéAwv amd tn PBiPAloypadia, 600 Kol pe TNV avamtuén

KavoUpLWV.

ApxK@ HeAeTOnke n emidpacn Tou cuvbuacpoUu peBodoloyiag ekyUALONG Kal
SLaAUTN otnv mapalaBn GavoAlkwy CUCTATIKWY, TAPAYWYWV USPOEUKLVVAUWULKOU
0£€0C KOL EVWOEWV OVTIOEEIOWTIKNG LoxUoG. Ta amoteAéopata Katedellav OTL
BéATiotn HEBOOOC ekxUALONG daLvVOAKWY cuoTatikwy amd &npda GUAAa duodcuou
Atav pe xprnon atbavoing 70%, o Aoutpo umepnxwy. Na tn padnuatiky neptypadn
™G moapalaBng mpocOetwv GALVOALKWY CUCTATIKWY HE TN XPron TNyng UTEPAXwWY,
ovantuxbnke HovtEAO Tou Teplypddel TNV avénon tng pong HAalog Katd tn xpnon
umepnxwy, Wolaitepa og HikpoLC xpovoug eneepyaaiag, H avénon autn e€nyeital pe
NV €l0aywyn TNG KAWVOTOUOU €VvolaG TOU nyoxnuitkou Suvoautkou, n KAlon tou
omoiou amoteAel kat tn Spwoa Suvaun yw TNV auvénuévn por GaLVOAKWV

OUOTATIKWY OO TO PUTIKO UALKO OTO EKXUALOTLKO MEGCO.



Katomuy, peletndnke n enidpaon tng edappolopevng texvoloylag Enpavong ota
TIOLOTIKA XOPAKTNPLOTIKA Tou Sudopou. To Enpd mpoidv mou MPoEKUPE PETA amod
Avod\iwon elxe T HeEYQAAUTEPN TIEPLEKTIKOTNTO O PALVOAIKA OCUOCTOTLKA KOl
avTLOEEOWTIKN LKAVOTNTA KAl ouvioTdtal ylo tnv mapalaPn mpoidvtog vPnAng
noldtntag. H Blopnxavikn epoappoyn tg Avodhiwong eival efalpetikd SUOKOAN
WOTO00, AOYW TOU KOOTOUG EYKOTAOTACNG KoL AELTOUPYLAG. 2€ BlopnXavikn KALLoKa
N €UKOAOTEPN Kol cuvnBéotepn texvoloyia Enpavong sival pe tn xpnon Bepuou
aépa, Kuplwg Aoyw duvatotntag emefepyaciog TwWV amapaitnTwy MOCOTATWY Kol
eAéyxou TwWV TOPAUETPWV &ApavonG. Bdoel autwv, oxedldotnke  Kal
KATAOKEVAOTNKE Enpavtnpag Oepuol aépa. Mpaypatomnmol)Onke SL-MopayovVTIKO
Melpapa pe To ouvduaouo teoodpwv emnédwv Beppuokpaoioag (40, 50, 60 kat 70°C)

KoL TEGOBPWY eMUTESWY TaxUTNTaC Tou agpa (1.5, 2.0, 2.5 kat 3.0 ms™).

H enipaon tn¢ Oepuokpaciag ATOV ONUAVIIKA Yla OAEC TIC £EeTA{OUEVEG
TIAPAUETPOUG. QOTOCO, OE OPLOUEVEG TEPUTTWOELG N aAAnAemidpacn twv 80O
TIAPOYOVIWV NTAV ETONG OTOTIOTIKWE ONUOVTIKA. To BEATIOTO XpwHA, PWTEVOTNTA
Kal Slatipnon Tou TPACLVOU XPWHATOC, KaTaypAdnKe KATA TNV npavon oToug
40°C kot 3.0 ms™, to onoio mBavotata odeiletal otnv xapnAr Beppokpacio Kat T
HLKpOTEPN SLAapKeld TNG. O cUVOUOOUOC AUTOG TIPOTEIVETAL OTNV TIEPLIMTTWON TIOU TO
ENpd mpoidv Ba eumopeutel WG €xeL. e MeplmTwon TOU TpoopileTal yla TNV
napoAofry Blodpaoctikwv oucwwv UPNAAG avTloEelOWTIKAG KAvOTNTAC, TOTE
ouviotdtal n Enpavon oe Bepuokpacia 50°C kat xapnAn taxvtnta agpa (1.5-2.0 ms’
! 6UVBLAOHOC O OMOLOC EMLTUYXAVEL TN HEYAAUTEPN TEPLEKTIKOTNTA OTA EMBUUNTA
XOPOAKTNPLOTIKA, ATOL  ota  OAWKKA  GAWOAIKA  OUCTATIKA,  TAPAywyd

udpofukivvopwWULKOU 0€£0g, AaBOVOAEC KAl UPNA AVTLOEELOWTLIKN LKOVOTNTA.

T€Aog, n pabnuatiki povielomoinon tn¢ énpavong os kKAiBavo Beppol agpa €ylve
hue TNV edapuoyn yvwotwv eflowoewv ota dedopéva €npavong, kabwg Kal He
ovantuén HovtéAou Tou Xpnolpormolel tn Spwoa duvaun pe Beppoduvaptkolc
0poug, avtl tn ouvnBn évvola tou dalvopevikol ouvteleot dlaxutotntag Ualog
(Def). H €&npovon otnv MEPAUATIK EYKATAOTACN  WMOPOUCE va Teplypadel
LKOVOTIOLNTLKA aTtod Ta Tpla povtéAa ou eAéyxOnkav (ekBeTIko, Lewis katl SUo dpwv).

O bAWOPEVIKOC CUVTENEGTAC Def KULAVONKE amd 1.956x1072 éwc 2.192x10™ m?s™.



To povtélo mou avamtuxnke Aappavel unogn tn Spwoa duvaun tng Enpavong,
6nAadn tn Stadopd g evepydTnNTAC VEPOU OTO TPOPLUO KOL OTOV a€PQ, LOXVEL yla
EVEPYOTNTA VEPOU OTO TPODLUO ay, < 0.9 Kol prmopel va ehAPUOCTEL yLa TN HEAETN TNG

pon¢ palag, kaBwc o cuvteAeotn (kAlon) eivat otaBepac.



ABSTRACT

Dried mint is a popular product that is commonly used as an ingredient in the food
industry, in domestic cooking or as a decoction. The effects that drying has on the
quality parameters of mint, can be limited or controlled by the study and
optimization of the process parameters; this was the main aim of the present study.
The quality parameters evaluated included colour, microbial safety and stability, and

concentration in health-promoting compounds.

Initially, the effect of the application of different drying technologies was studied;
results showed that freeze-drying leads to a product containing the highest amounts
of phenolic compounds and possesses the highest antioxidant capacity. The
industrial application of freeze-drying is extremely difficult though, owing to its high
cost. Industrially, the use of convection (hot-air) drying is most common, due to the
capability it provides to handle large quantities of fresh material in a reasonable
amount of time and under controlled conditions. Therefore, a pilot scale convection
oven was designed and manufactured, and a bi-factorial experiment was performed.
Four levels of temperature (40, 50, 60 kat 70°C) were combined with four levels of

air velocity (1.5, 2.0, 2.5 kat 3.0 ms'l), leading to a total of 16 treatments.

Temperature had a main effect on all parameters studied, and in some cases
interaction of the two factors was also statistically significant. The optimum color,
based on lightness and greenness, was achieved by drying at 40°C and 3.0 ms?,
probably due to the lowest temperature and the shortest duration of the process. In
contrast, the maximal recovery of phenolic compounds and antioxidant capacity was
attributed to the material dried by 50°C at 1.5-2.0 ms™. All combinations achieved
high microbial quality of the end-product. Findings indicate that the optimal drying

conditions depend on the intended use.

Mathematical modeling was utilized in order to describe the changes in moisture
content during drying. Effective moisture diffusivity (D) was calculated and ranged
from 1.956x10™*2 to 2.192x10 m?s?, supporting its limited use as a constant.
Therefore, a linear model was developed by exploring the relationship between

water flux and the driving force of drying, which is the gradient between water



activity in the material and in the air. The model provided promising results, since

the calculated constant was consistent.

Finally, the use of dried mint as a source of phenolic ingredients for the use in
functional foods or the cosmetics industry was studied. Ultrasonic assisted extraction
using 70% ethanol produced the highest results. The method was further studied
with the use of an ultrasonic probe and was subsequently mathematically modeled.
In order to describe the enhanced retrieval of phenolic compounds and
hydroxycinnamic acid derivatives, and antioxidant capacity, the term sonochemical
potential was coined. The gradient in sonochemical potential is the driving force for

the heightened flux of the studied parameters.



