HEPIAHYH

H moapovoa mruyakn epyacia €xel okomd tov £podlacud tov Emommuove Tpogipmv
oAAG Kot yevikdtepa Ocwv aoyorovvior pe TG Blodoywkég Emomipeg pe epyoieio

LOONUOTIKNG vAAVOTG T OTTOTaL VaL VoL EDYPNOTO KOl PIAIKA GTO XPNGTN TOVG.

H pafnpotik povrelomoinon otig Buosmiomueg Bo pmopodoe va evioyvbel kot
TavtoOXpova. vo dtevkoivvlet amd pebddovg avaivong, n oroio epapuUOleTon EVPEMS GE
GAAeg meployEg ot Mnyovikn yio mopdoetypa ot Pevotounyavikn kot otig Alepyocieg

TV XNUKov Mnyovikov.

2NV Topovco TTUYKY EPYACio £(0VV KOTAGKEVOOTEL AOLACTATO OLOYPAULOTO LE GTOYO
™ €UKOAN emihvon mpoPAnudtov ce oyxéon ypdvov-Beppokpacioc kot g Michaelis-
Menten, kobmng ko, 16olbywo palog oe Bioemotiueg. Emiong adidotato dwaypdappoto
oxetkd pe 1t e&lowon Balling n onolo wpoPfAémel v mEPLEKTIKOTNTA GE AAKOOA GTN|
umopa mov €xer moapayBel kKabmg ko pe v oamdooon twv Proaviwpactipov. To
OCUYKEKPIUEVO TUNUO TNG TTUYOKNG UEAETNG TAPOVGLIGTNKE GTO JEBVEG EMGTNUOVIKO
ovvéopo tov WSEAS (World Scientific and Engineering Academy and Society),
International Conference on Bioscience and Bioinformatics, tov AgkéuBpro tov 2010 ot

BovMaypévn kot mepirappaveron ota [pakticd tov cvvedpiov (Iapdptnua I).

Axoun 1 Troylokn - Epyacia mepopPdver v avantuoén  €vOg  HOVTEAOL
ToALTTAPOYOVTIKNG oviivong oto MATLAB kot pe gpapuoyn otn pelétn mepimtoong
™G UETOAVACTELONG TANCTIKOTOMTAOV OO VAIKG GULOKEVLAGIOG O TPOCOUOLMTEG

TPOPIL®V.

Téhog meprapfavel v podnNUATIKn TEPLYPAPT] VO HOPPT EEIGOCEMV YAUPOKTPLOTIKMOV
TMEPOUATIKAOV KOUTVADV Ol OToieg MPOKOTTOUV amd TNV €peguva oTlg PloAoyikég

EMOTNHES OTMG, 1 U1 YPOHUIKY Helwon 1 pn ypopukn adgnon, n otynoedng KapmoAn

KAT.



ABSTRACT

The present thesis aims to provide not only to the Food Scientist, but also to anyone who

is involved with Biological Sciences with user-friendly mathematical analysis tools.

Mathematical Modeling in the Biosciences (Food Engineering and Bioengineering) could
be enhanced and at the same time facilitated by introducing the method of dimensionless
analysis which is widely applied in other branches in Engineering for example in Fluid
Dynamics and Chemical Engineering. In the present work dimensionless diagrams have
been produced aiming at easily solving Time-Temperature relationship problems and
Michaelis-Menten kinetics problems, as well as, bioreactor mass balances, in
Biosciences. Also the dimensionless diagram concerning the Balling equation which
predicts the alcohol content of the beer has been produced and is presented. This
particular section of the thesis was presented at the International Conference on
Bioscience and Bioinformatics of the WSEAS (World Scientific and Engineering
Academy and Society), in December 2010 at Vouliagmeni and is included in the

Proceedings of the conference (Appendix I).

Moreover, this thesis includes the development of a multi-factorial analysis using
MATLAB software, with an application in a case study of plasticizers’ migration from

packaging materials to foods at a food simulator.

Finally, it includes the mathematical description of characteristic experimental curves
that appear in the biological sciences, such as the non-linear growth, the non-linear decay

and the sigmoidal curve.
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