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Projekta “Bezatlikuma tehnologija bioetanola un citu vertigu produktu ieguvei no
lapkoku koksnes” partnera ,Rigas Tehnisk universitate
atskaite par 4. periodu (01.12.2011 - 30.04.2012)

Period tika veikti getijumi Sis aktivitates ietvaros:
1.2. Bioetanola iegSanas @tijumi (veiks RTU un LU):
1.2.5.Rtijumi par imobili£ta rauga izmantoSanas efektiitiegistot etanolu
* spirta raugu imobilizcijas iespjas uz dazdiem substtiem;
* substata virsmas funkcionalicijas metode;
* Substéta virsmas an#te;
* imobilizéto spirta raugu prepatu izmantoSanas ietekme uzgfanas procesa
efektivitati.
Projekta BINI grupa:
Aleksejs Katasevs, Gedijs Sagalous, Vineta Zertte.

1. Iss darlabas apraksts

Parskata period@ aktivitates 1.2 ietvaros apakSaktiatiés _1.2.5.Btjjumi par imobiliZta
rauga izmantoSanas efektititiegustot etanoluevaros tika uzskti petijjumi alternaivo
imobilizacijas nesgju izvelei.

Uzsikta eksperimentu édsja par komercila Samota izmatoSanas dgsn raugu
imobilizacijai. Ka modématerilu tika izmantots Samotakiegelis SA-6. Kigelis tika
sagriezts uz pksritem 5x5x2.5 mm. Paraugiemg@analgijas ar HAP paraugiem, tika
veikta EM apstide EM lauk lai mantu tableSu virsmaatlinu. Ka apstides parametri
tika maints EM apstides ilgums, kas saslija 6 min, pie fikstas EM starcdja jaudas

(700 W).

Virsmas hdina izmahas aps@des rezulita tika nowertéti, izmantojot fotoemisijas
spektroskopiju: tika rastreta paraugu fotoelektronu emisija vakuymizmantojot
stimukjosSo starojumu ar iu garumu diapazan200 — 270 nm. & ieditiem spektriem
tika apgkinats paraugu fotoelektriskais izejdarbs pirms @e ppstides starfpa tika
nemta k& virsmas potenala izmanas ners.

Apstradatie paraugi tika izmantoti , lai veiktu raugandi imobilizaciju. Raugu biomasa
tika audziata 72 st. aerobos apktos pie t =30 C, un glikozes konceucifas 100 g/l).
Raugu #inas tika atdalas no barotnes ceniida pie 4000 apg/min. Imobilécija tika
veikta, stundas laikinkulgjot grupas pa 20 tabkh 5 ml raugu suspensgimaistaja pie
110 apg/min. Suspensijasnaims bijis 0.007 g/ml. & ikubacijas tabletes tikaa¥etas
termostat, t = 30 C 20 sturad, skalotitdernt 5 min. pie 50 apg/min unayeti gaisa.



Imobilizéto raugu daudzums tika nenets, katrai grupai @rot atlikuSa rauga masu
inkubacijas &iduma un skaloSanasktunmia. Ka imobilizacijas efektiviites ners tika
nemta vi@ja raugu masa uz vienu tableti gaupgeditie rezuléti rada, ka Samota EM
apstade neietekme raugu imobiiajas sgju.

Eksperiments ar Samota EM apdirtika atlartots, veidojot 5 grupas, kis EM apstides
laika sasniedza, attigg O, 3, 6, 9, 12 un 15 min&P apstides tika veikts imobilizcijas
eksperiments. Rezatt rada ruga imobiizcijas sgjas neatkabu no EM apstides. Lai
nowertet, vai efekta neesabm ir saista ar laiku gc EM apstides, eksperiments tika
atkartots, aps#dajot Samotu EM lauk 3 min, laika 15 stundas pirms imob#djas un
p10 min pirms imobilizcijas. EM apstdes efekts atkal netika nérots.

Parskata periodl tika uzgkta literatiras anake par imobiliZcijas subsatiem. Rirskatta
literatiira dot sarakst:

1. Inama, L., Dire, S., Carturan, G., & Cavazza,(2993). Entrapment of viable
microorganisms by SiO2 sol-gel layers on glassasad: Trapping, catalytic
performance and immobilization durability of Saadmyces cerevisiae. Journal
of Biotechnology, 30(2), 197-210.

2. Kourkoutas, Y., Bekatorou, A., Banat, I. M., Maant, R., & Koutinas, A. A.
(2004). Immobilization technologies and support enats suitable in alcohol
beverages production: a review. Food Microbioldy4), 377-397.

3. Peinado, R. A., Moreno, J. J., Villalba, J. KBgnzalez-Reyes, J. A., Ortega, J.
M., & Mauricio, J. C. (2006). Yeast biocapsulesnéw immobilization method
and their applications. Enzyme and Microbial Tedbgy, 40(1), 79-84.

4. Rodrguez Couto, S., Sanroman, M. A., Hofer, D., & GipiG. M. (2004).
Stainless steel sponge: a novel carrier for the abihsation of the white-rot
fungus Trametes hirsuta for decolourization of itextdyes. Bioresource
Technology, 95(1), 67-72.

5. Das, D., Gaidhani, N. R., Murari, K., & Gupta, & (1993). Ethanol production
by whole cell immobilization using lignocellulosimaterials as solid matrix.
Journal of Fermentation and Bioengineering, 75(22-137.

6. D'Souza, S. F., & Melo, J. S. (2001). Immobitina of bakers yeast on jute
fabric through adhesion using polyethylenimine:laagion in an annular column
reactor for the inversion of sucrose. Process Riouhtry, 36(7), 677-681.

7. Fujii, N., Sakurai, A., Onjoh, K., & Sakakibarél,. (1999). Influence of surface
characteristics of cellulose carriers on ethanoldpction by immobilized yeast
cells. Process Biochemistry, 34(2), 147-152

8. Hideno, A., Ogbonna, J. C., Aoyagi, H., & Tanakh (2007). Acetylation of
loofa (Luffa cylindrica) sponge as immobilizationarder for bioprocesses
involving cellulase. Journal of Bioscience and Bigieeering, 103(4), 311-317.

9. Ogbonna, J. C., Liu, Y.-C., Liu, Y.-K., & Tangk#l. (1994). Loofa (Luffa
cylindrica) sponge as a carrier for microbial cetimobilization. Journal of
Fermentation and Bioengineering, 78(6), 437-442.



10. Phisalaphong, M., Budiraharjo, R., Bangrak,Mbngkolkajit, J., & Limtong, S.
(2007). Alginate-loofa as carrier matrix for ethhmmroduction. Journal of
Bioscience and Bioengineering, 104(3), 214-217.

11. Kumakura, M., Yoshida, M., & Asano, M. (199Pxeparation of Immobilized
yeast cells with porous substrates. Process Bioistigni27(4), 225-229.

12. Li, G.-yin, Zhou, Z.-de, Li, Y.-jian, Huang, #ong, & Zhong, M. (2010). Surface
functionalization of chitosan-coated magnetic nambples for covalent

immobilization of yeast alcohol dehydrogenase frBatcharomyces cerevisiae
Journal of Magnetism and Magnetic Materials, 322(3862-3868.

13. Orzua, M. C., Mussatto, S. I., Contreras-Esgjuiy. C., Rodriguez, R., de la
Garza, H., Teixeira, J. A., & Aguilar, C. N. (200&xploitation of agro industrial
wastes as immobilization carrier for solid-staterfentation. Industrial Crops and
Products, 30(1), 24-27.

14. Yu, J., Yue, G., Zhong, J., Zhang, X., & Tan, (2010). Immobilization of
Saccharomyces cerevisiae to modified bagasseltianet production. Renewable
Energy, 35(6), 1130-1134.

15. Yu, J., Zhang, X., & Tan, T. (2007). An novehmobilization method of

Saccharomyces cerevisiae to sorghum bagasse famatthroduction. Journal of
Biotechnology, 129(3), 415-420.

16. Wendhausen Jr., R., Moran, P. J. S., Joeke&, Rodrigues, J. A. R. (1998)

Continuous process for large-scale preparationhifak alcohols with baker’s
yeast immobilized on chrysotile fibers. Journal Mblecular Catalysis B:

Enzymatic, 5(1-4), 69-73.
17. Yao, W., Wu, X., Zhu, J., Sun, B., Zhang, Y, & Miller, C. (2011). Bacterial

cellulose membrane — A new support carrier for tyeamobilization for ethanol
fermentation. Process Biochemistry, 46(10), 2058820

Parskata perioal grupas kridabniece A. Bystrova piedgis ar stenda refatu
.Hydroxyapatite OH-Channels for Proton TransferriAgned to Surface Chargiig
konferené ,Functional material and nanotechnologies”, 18-@.2012, Ra.

Parskata perioa koman@jumu un iepirkumu RTU grupnebija

RTU darba grupas vadjs A. KataSevs



