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1.Introduction
actic acid (LA) Is the most important herr f“rw,é/J JcJ widely distributed in nature, that'hasrnumerous applications: in variety of industries such as 'mod, pharmaceutical; "re‘;é"]Je, JA,JrerJr and chemical industries. LA
de It h

)
nacteria represent one c )f ne most promising m ffJOI’J SMS' for: application’ In' extensive: bioconversion  of- various: substrates: into) valueradded: products. Although LA production is majorly accomplished by batch
fermentation using free cells, application of Immobilized seJ S (bIocatalyst) offers various: advantages; suchras biocatalyst(BC) reusability, nigher fermentation rate, easier separation of microorganism from the fermented
media, protective a'ffect against substrate an rJ prorJ ICt InnibItion; and cheapertinocuium orep ration: Sodiumsaiginate (JJEJJEng]IJEJEB) ST @l natural oI f\oonmer, composed ofi polysaccharide backibone with fwo repeating

J
monosaccharide units (guluronic acid, and manuronic acid); Withrnydroxyifanaic J;r,oo,i/J groupsinits structure that'enanie furtner structure modifications

During the fermentation, determination of:
« Lactic acid concentration (L-(+)-lactic acid assay, Megazyme®, Wicklow, Ireland)
* Reducing sugar concentration

« pH value
2. Materials and Methods W
\ }’
I'nree types of industrial carriers (IC) were investigated; and possibility oftbiofilm fermation was | o |
observed. Originally ICs were made for waste water treatment (at-Faculty-oilechnoliogy and Fermentation —
Metallurgy) from polyethylene (PE) in the shape' of riblbed Sphere; roun J ear (wm Cavities) anad Modified MRS broth il
hollow gear. To further enhance cell attachment the ICs were coatedwith Ca-alginate: " 170 rpm
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3. Results and Discussion
I'he formation of biofilm on all ICs ' was observed and the highestviability o > ramnosus: celisiwas 961109 CEU/glofithe carrier: J'r must be notedithat'the L. rnamnosus IS J,Ur)olp ceharide | J)rJrJ r; J trains and thus has
the ability to form stable biofiims. L. rhamnosus cellS immopiliS acJ ]'n |Cs' coated with  Ca-alginate had eveni i U her vie J ity reaching valuesrof 11.7- log CFU/g of the carrier. In LA fam htation, Jgﬂﬂs_c LA yield :JIJJ
volumetric productivity of 97.4 % and 2.1 g/l hi'; respectively, wastachievediwithiC (mu Jlea ") datea witniGa=alginate (r;mL J)J Wm application o' iC biocatalysts, 93pecJaHy with Ca-alginate coatir J[J here was significant
Increase In reducing sugar conversion (Up:to J/ 970), LA concentration (104.65o); yield(7.67o) and Volumetric UID(J Ictivity (90:950) INfcomparison torfree cell fermetnation.

_ Free cells Ribbed sphere Round leaf (with cavities) Hollow gear Ribbed sphere Round leaf (with cavities) Hollow gear

?/e)d”c'"g stigar conversion 51.4 + 1.02 87.3 + 1.1 88.6 + 1.1 87.9 + 0.08b 94.3 + 1.4¢ 96.4 + 0.08¢ 95.1 + 1.2¢

0

L-(+)-concentration (g/L) 25.6 + 0.72 44.1 £ 0.8 44.9 + 0,08 44.6 0.7° 50.1 + 1.1¢ 51.6 + 1.3¢ 50.6 + 1.3¢

L-(+)-LA yield (%) 90.5 + 1.32 91.9 + 0.82 92.1 + 1.12 91.8 + 1.02 96.5 + 1.2 97.4 +1.1b 96.8 + 1.3b

:1’_‘1’;”"‘9""’ productivity g/l 1.1 £0.012 1.8 £0.01° 1.9 £0.02° 1.8:£0.01° 2.1£0.02° 2.1 £ 0,02 2.1 % 0,02

Cell viability (log CFU/g) : 9.8 +0.92 9.7 +0.82 9.7 +0.92 115+ 0.7° 11.7 £ 0.8 11.6 % 0.8
9.1 + 0.62 8.8 + 0.92 8.7 +0.82 8.7 +0.92 10.5 + 0.75 10.7 + 0.8 10.6 % 0.8
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5. Conclusion
jgest the possibility of highly efficient' LA fermentation by application of ICs without (preferred biofilm forming microorganisms) and with: Ca-alginate coating.
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