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H éykpion g nroyoxng epyasiog amd 1o Tunuo Emetung kot Teyvoroyiag
[Tepdrrovtog tov Teyvoroywkov Iavemonuiov Kdmpov dev vmoonimvet

OTTOPOLTHTMG KO OITOd0YT TV OTOYEWDY TOV GLYYPOPEN EK LEPOLS TOL TUNHOTOC.



®a NBeia va guyaplot)ow Tov emPAETOVTO KAONYNTH HOV, Yo TNV EUTICTOGVUVI] TOV
£0€1Ee 610 TPOCMOTO OV, KAODG Kal Yo TV 6TNPIEN TOL KATA TN J1dPKELD VAOTOINGNG
NG TTUYKNG pov epyaciag. Emiong o nBeka va anevBive T1g vyopiotiec pov otnv
vroynea. dwdktopa Mapio [latocalov, yi oV ¥pOVO TOL OPLEPWCE GE EUEVA
KaBodNYOVTOG e, MOTE VO OAOKANPOGH TNV TTVUYWKN Hov peAétn. Evyopiotd emiong
and to PaOn ¢ kapdidc pov Tovg Yoveic pov, ot omoiot Ppickoviot dimAa pov,
ovumopaotdteg oe kdbe pov Prua ko pe otmpilovv pe O0An tovg v aydmm. Télog,
HEGO OTO TNV YLYN OV EVYOPICTA KO APLEPOV® TNV TOPOVGO TTLYLOKN EPYNCI, GTOV

appopoviactikd pov Koptlro, o omoiog Bpicketon dimha pov og kb pov andeoom.



IHNEPIAHYH

2V TopoVoo EPYACTNPLOKY] TTUYIOKY EPYOCin, GTOXOC NTAV 1 TOPAY®YN NAEKTPIKOD
o&éog amd tov petafoiiopd tov pikpoopyavicpov Actinobacillus succinogenes, agov
npoypatotomOnke (opworn ocakylpwmv, To omoin EUmEPEYOVTOL OTIS (AOVOES
TOPTOKOAIOV TOTOL «UdvTopegy. Emiong otdyoc Ntav n mopaywyn Poobovoing omd
tov petaforopd tov pkpoopyavicumy Pichia kudriavzevii KVMP10, Saccharomyces
cerevisiae a1 Kluyveromyces marxianus. T v mwapayoyq Brooaboavoing
npaypoatortombnke emiong QOpwon cakydpowv, ta omoio eEhyOnkav amd @eAovON
moptokoMov. [ v mpayuaTonoinon e mapaywyns Tov 6V0 o TV TPOIOVIWY,
aKoAoLONONKE GEPA PLGIKOYNUIKADV OlEPYACIOV (OTE VO OmOopaKpLvOouv amd To
noptokéAa, ta  afépa Ehato  (A-huovévio)  kor  n mnkrivi.. EmmAéov
npaypoatoromOnkay 0&vn kot evupkn vopdAvoMN, MOTE Vo yivel Ol1AoTmOCT TV
TOAVCAKYOPITAOV MUKLTTOPIVIG Kol KVTTAPIVIG, Ol 070101 EUTEPIEXOVTOL BTNV PAOVOO
TOPTOKOMOV, GE HOVOGOKYOPITEG Kol EMELTa TpaypotomoOnkay (OUMOELS, HECH TV

omoimv Tapdydnke to NAexTpkod o&H kot 1 Proabovoirn.

Yvykekpyéva £ywve Pedtiotonoinon tov cuvOnkdv evOUIKNG VOPOALONG LE KPITHPLO
™V OTEAEVOEPOON  GLVOMK®OV  COKYAP®V 0omd TIC QAOVOES  TOPTOKOAIDV.
XpnowomomOnkav ta Eviupa Kuttapivdoeg Kot B-yAvkooddoeg 6 cuvovacud 20 Kot
30 evlouikodv povadwv kuttapvacwv (IU) pe 25, 35 kot 50 evlopukov povadov B-
yAvkoowacwv (BGL) avtioctorya. AxolovbBwg, wdvoviag ypnon Ttov PéEATIoTOV
ocuvOnkav evluopukne vopoéAvong  mpoyuotomombnkay  (UUMOES Yo TOPUY®YN
niektpucod o&éog kor ProoBavoing amd TG omoiec okomdg Mrtav v peietnBel m
Topoy®yn niektpikov 0&Eog amd Tov pkpoopyavicpd Actinobacillus succinogenes, kot
vo Ppebei o amodotikdtepog piKpoopyaviopog peta&d  twv Pichia kudriavzevii
KVMP10, Saccharomyces cerevisiae xo: Kluyveromyces marxianus ywo mopoyoyn

BroaBovorng.

Ta amotedéopota g Pektictomoinong cvvinkov e evOupiKng vOpoOAVoNG GtV
napovoa perétn £0e1&av Tmg pe v xpnon eviopmv 30 1U kuttapvdoeg kot 25 BGL B-
yYAvkoowdoeg ehevbepdvovrar 29 g/L cakyapa pe anddoon 0.58 gi/garm. Emelta
Tpaypotonoldvtag Lhpmon péocw tov pikpoopyavicpot Actinobacillus succinogenes,

napdyetol nAekTpiKod o&D og cuykévipmon 8.25 g/L kat anddoon 0.70 gsa/gis. TELOG Yo



TG 101eg ovvOnkeg eviLKNg VOPOAVOTG TPayHaTOTOMONKAY CVUMGELS Y10 TAPAYOYN
Broabavoing, otig omoieg €xel deyybel mwg o pikpoopyaviopodg Pichia kudriavzevii
KVMP10 pe moid Aiyn dSwgopd omd tov Kluyveromyces marxianus péc® Ttov
petafoiopod v umopel vo mapater 7g/L Proobavorin pe omoddoon 0.5 Qelgs, EVO
TEWPAUATA LE TPOGOUOIOUEVO VIPOAVUA aTtO PAOVOES TOPTOKAAIDV TOPOVSIAlOVV TOV
pwikpoopyavioud  Pichia kudriavzevii KVMP10 va  mopdyst  Puoobovoin  oe
ovykévipoon 31.5 g/L kat 0.35 gei/gis omddoom.

Emopévog mpoxvmter to ovumépacpa, O0tt M péBodoc emefepyaciag @AoHO®V
eomepldoed®V pe O6&vn kar evlupukn vopoAvon, amerevbepmdvel omd TG PAOVOES
VYNAEG ovuykevipwoelg cakyapav. Etol, otic {opdcelc vrdpyovv vyniég dwbéoyeg
TOGOTNTEG VITOGTPOUATOV, UE OMOTEAECLO VO TOPAYOVTOL VYNAOTEPES CUYKEVIPDOGELG
niektpikod o&éoc kot ProoBavoing oe oyxéon UE TPONYOLUEVO TEPANATO OOV
npaypatoromOnke eneepyacio TV AOVI®Y POVO pE OEVI LOPOAVGT. ZVYKEKPIUEVQL
N anddoon 6&wng voporvong sivar 0.33 Qi/Urm, evd M amddoon petd amd eviLUIK)

vdpoIvon etavet ta. 0.58 gi/garm (Patsalou et al. 2017, un dnuoocievpévo).

Ag&Eerg Khewond: Hiektpikd o0&y, Bloabavoln, Zopmon, Mikpoopyoviopog,
Actinobacillus succinogenes, Pichia kudriavzevii KVMP10, Saccharomyces cerevisiae,

Kluyveromyces marxianus
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ABSTRACT

The aim of current study was the production of succinic acid by Actinobacillus
succinogenes and bioethanol by Pichia kudriavzevii KVMP10, Saccharomyces
cerevisiae and Kluyveromyces marxianus. Physicochemical and biological processes for
the pretreatment of orange peel waste were performed. D-limonene and pectin were
isolated during these pretreatment while acid hydrolysis acid hydrolysis was carried out
for the decomposition of hemicellulose and cellulose into monosaccharides.

Specifically, the optimal conditions of enzyme hydrolysis were studied for maximum
total sugar released from the peel of oranges. Cellulases and b-glucosidases were used
in various combinations of 20 and 30 enzyme units of cellulase (IU) with 25, 35 and 50
b-glucosidase enzyme units (BGL), respectively. Subsequently, using optimal
conditions of enzyme hydrolysis, hydrolysate for succinic acid and bioethanol

production was generated.

The results of the experiments showed that optimal enzyme combination for enzyme
hydrolysis of orange peel waste is 30 1U cellulases and 25 BGL b-glucosidases, which
released 29 g¢/L total sugars with yield 0.58 gQi/garm. Furthermore, performing
fermentation using Actinobacillus succinogenes, the production of succinic acid was
8.25 g/L with product yield at 0.70 gs/gi. Additionally, same conditions for enzyme
hydrolysis of orange peel was carried out for the production of ethanol using Pichia
kudriavzevii KVMP10, Kluyveromyces marxianus and Sacharomyces cereviciae.
Results demonstrated Pichia kudriavzevii KVMP10 produced maximum concentration
of 7 g/L bioethanol with product yield at 0.5 ge/Qis, While experiments on simulated
orange peel show Pichia kudriavzevii KVMP10 produced maximum concentration of
31.5 g /L bioethanol with a yield at 0.35 get/Jss.

In conclusion, the method of processing citrus peel with acid and enzymatic hydrolysis
releases high sugar concentrations from the peels. Thus, in the fermentations there are
high available amounts of substrates, resulting in higher concentrations of succinic acid
and bioethanol in comparison with previous experiments where the peels were
processed only by acid hydrolysis. In particular, the acid hydrolysis yield is 0.33 g /
Orm, While the yield after enzymatic hydrolysis reaches 0.58 g« / garm (Patsalou et al.
2017, unpublished).
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