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Oa M0eha va ekppdom Bepuéc evyaplotieg o€ OAOVS 6601 GLVEROANY GTNV OAOKANP®OT)
G TMTLUYWOKNG Hov epyociog. Idwaitepec evyapioties amevbive otov emiPAiémovta
KaOnynt, Ap. Mydin Kovtiva, yio tnv moAdtyun kabodnynon, v vrootmpién Kot v
EUTMIGTOGVVT TTOV OV £0€1Ee KOBOAN TN S1dpKELD TNG TTVYLKNG HoL gpyaciag. EmmAéov,
Ba 10l va evyaplotom and Kapdiog ™ daktopikn ottntpia DpHvn [Tupidin yia
ovveyn ompgn, T GLUPOVAEG Kal TNV KaBOdNYNGN TOL oL Topeiyxe o€ OAM TO GTASIL

G €pyaciog pov.



HEPIAHYH

H mapovca ntuyiaxn epyacia eetalet tnv a&lomoinon Oeppoymikd tposnelepyacpuévon
Oeppomiactikod apdrov (TPS) yia v mopoaymynq Poxtnploknig kvttapivig kot
BroaBavorng, copfdiiovtag oty avdntuén PLOC®Y dEPYUCSIOV GTO TAAICLIO TNG
KuKAK”G owovopiog. Ta Promhactikd kot wWiaitepa 10 TPS amotelovv evaliokticd
ToALUEPT, QUMKA Tpog TO mePPdAlov, ®woTdG0 M dweipton Kot a&lomoinon Tovg
napopével TpdkAnomn. Xy epyacio avtn, to TPS vroPAndnke ce 6Evn vdpdAvon vtd
SPOPETIKEG CLUVONKEG, LE OTOXO TNV TOPAY®OYN VOPOAOUATOS TAOVGI0 G€ JUUAOGCLLOL
caKyapo.

Mo mmv pedétn g vdpdivong tov TPS, mpaypotomombnkav mepdpoto vrod
SpopeTikég ouvOnkeg petafdilovtog Pacikés moapapétpovg Onwe Oeppokpocia,
oLYKEVTPOOT 0&€0G Kol PLOTANGTIKOV HE GTOXO TOV TPOGOOPICHO TMV PEATICTOV
ouvONK®OV Yo T0 PéEYI6TO ToG0oTo (%) VOPOIVOTG He KOPLo TTPoidv TV YAvKOIn. Me
Baon to omoteAéopoTo TO HEYIOTO TOGOGTO VOPOALoNG (67.3%) emtevybnke o€
Bepuokpacio 130°C pe v ypnon 0.5 M vdpoyrwpikod o&éog yia 2.5 h.

To mapoaydpevo vdpdALHO XPNCILOTOMONKE O VITOGTPOUA Yol TNV KOAMEPYELD TOV
pkpoopyoviopoy  Komagataeibacter  sucrofermentans pe o100 TV TOPAYOYN
Baktnplakng kuttapivng, kabmg kot otn {opwon pe Saccharomyces cerevisiae yio. TV
napaywyn PooBovoine. H mboaviy mapovsio mTapeumodiotdv Katéotnoe adhvorn tnv
avamTuEn ToL HIKpoopYaVIGHOV. Avtifeta oTo mElpapa eEAEYYOL, TapaTnpOnKe avEnon
TOV TOPOYOUEVOL DAIKOD LE TOV XPOVO KAAMEPYELOGS, e GYXEOOV TANPN KATAVAA®ON TNG
apykhc YAvkong (15 g L. Ty nepintwon g Proadavorng, n péylot mapaymyn yio
0 ehevdépa khTTopa Tapoatnpidnke otig 6 h, ptavovtog ta 13.3 g L ue anddoon 55.7%
Kot mapoyoyikémta 2.35 ¢ L' h'l) evd yo to oktvnronomuéve k0ttapo n uéylot
napayoyn emtedydnke otig 4 h pe ocvykévipwon 12.6 g L, anddoon 57.1% «oi
napayoyikémra 3.06 g L-1h!,

Ta amoteléopato amodeikvoovy 6Tt 10 OepUOTAACTIKO GULAO UTOPEL VO OMOTEAEGEL
amodoTIKY] TTNyN GvOpaka Yoo pkpoPlokés Olepyacieg, 00MNYOVING GTNV TOPAY®OYN
TPOIOVTOV VYNNG TTpooTiBéuevng a&loc. ZOUTEPAGHATIKA, 1] EPYACI0 AVAOEIKVOEL T1)
duVaTOHTNTO LETATPOTNG OMOPANTOV PLOTAAGTIK®V GE ¥PNGILO BLOTPoidvTa, EVIGYVOVTOG
™ PLOGIUOTNTO Ko LELDOVOVTOG TO TEPIPOAAOVTIKO ATOTOTMLLOL.

A&Ea1g Kherona: Beppomractikd (TPS), kuttapivn, froaBavoln, Bloroyikn avakdkimon,
Beppoynn eneepyacia



ABSTRACT

This Thesis investigates the valorization of thermochemically pre-treated thermoplastic
starch (TPS) for the production of bacterial cellulose and bioethanol, contributing to the
development of sustainable processes within the framework of the circular economy.
Bioplastics, and particularly TPS, represent environmentally friendly alternative
materials. However, their management and utilization remain a challenge. In this study,
TPS was subjected to acidic hydrolysis under varied conditions in order to produce a

hydrolysate rich in fermentable sugars.

Experiments were conducted under different conditions by varying key parameters such
as temperature, acid concentration, and bioplastic content, with the aim of determining
the optimal conditions for hydrolysate production. The results showed that a temperature
of 130°C with 0.5 M hydrochloric acid under 2.5 h resulted in a hydrolysis yield of 67.3%,
which was significantly higher compared to other conditions. The TPS hydrolysate was
utilized as a substrate for the fermentation of Komagataeibacter sucrofermentans and
bacterial cellulose production, as well as for the fermentation using Saccharomyces
cerevisiae for bioethanol production. In the case of bioethanol, the maximum production
for free cells was observed at 6 h, reaching 13.3 g L' with a yield of 55.7% and a
productivity of 2.35 g L', whereas for immobilized cells the maximum production was
achieved at 4 h, with a concentration of 12.6 g L™, a yield of 57.1%, and a productivity
of 3.06 g L'. Bacterial cellulose production was not successful using the hydrolysate,
likely due to the presence of inhibitory compounds. In contrast, in the control experiment,
an increase in the produced material was observed over time, accompanied by almost
complete consumption of the initial glucose (15 g L™'). The results demonstrate that
thermoplastic starch can serve as an efficient carbon source for microbial processes,
leading to the production of high value-added products. In conclusion, this work
highlights the potential of converting bioplastic waste into useful bioproducts, enhancing

sustainability and reducing environmental impact.
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