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ÅWP1. Formation of exo-polymers during degradation 
of frost damaged beets

ÅWP1.1. Identification of exo-polimersformed during degradation

ÅWP1.2. The kinetics of formation of exo-polymers - markers, substrates, 
microorganisms

ÅWP2. The impact of exopolymerson processing
ÅWP2.1. The exo-polymers passage to raw juice during extraction of degraded 

beets

ÅWP2.2. Influence on juice viscosity and calcium-sludge particles size distribution

ÅWP2.3. Influence of juicepuriffication process- filtration and sedimentation
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0ÒÚÅÒĕÂ ÂÕÒÁËĕ× ÚÄÅÇÒÁÄÏ×ÁÎÙÃÈ



6

Glukoza

Fruktoza

Rafinoza

Polisacharydy: dextran, levan

Sacharoza

²ŀǊǘƻǏŏ ǘŜŎƘƴƻƭƻƎƛŎȊƴŀ

:ÍÉÁÎÙ × ÓËčÁÄÚÉÅ ÃÈÅÍÉÃÚÎÙÍ ÂÕÒÁËĕ× ÚÄÅÇÒÁÄÏ×ÁÎÙÃÈ



Extracellular Polymeric Substances

ÅEgzopolisacharydy ǎŊ  ǘƻ ƳŀƪǊƻŎȊŊǎǘŜŎȊƪƛ ȊōǳŘƻǿŀƴŜ Ȋ  
ƳƻƴƻƳŜǊƽǿ Σ ǇǊƻŘǳƪƻǿŀƴȅŎƘ ǇǊȊŜȊ ǎȊŜǊŜƎ 
ŘǊƻōƴƻǳǎǘǊƻƧƽǿ
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Exopol isacharydy
(Bacterial polysaccharides )

(EPSs)

Homopolisacharydy
(HoPSs) 

Jeden typ monosacharyd·w

(gl·wnieD-glukoza lub D-fruktoza)

Heteropolisacharydy
(HePSs)

Dwa lub wiňcej typ·w 

monosacharyd·w

( glukoza, galaktoza, 

mannoza and ramnoza) 

(Madhuri  and Prabhakar, 2014)



Lactic Acid Bacteria (LAB)

ÅMezofilne i termofilne szczepy LAB 
ǎȅƴǘŜǘȅȊǳƧŊ ȊŀǊƽǿƴƻ ƘƻƳƻ Ƨŀƪ ƛ 
heteropolisacharydy . 

ÅHomopolisacharydy produkowane 
ǇǊȊŜȊ [!. ƻōŜƧƳǳƧŊŎŜƧ Ǝƭǳƪŀƴȅ ό-̡
glukany i h -glukany tj. dekstran, 
mutant, reuteran) i fruktany 
ǎƪƱŀŘŀƧŊŎŊ ǎƛť Ȋ ŎȊŊǎǘŜŎȊŜƪ 
fruktozy (lewan, inulina)
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Comparative genomics of the lactic acid bacteria PNAS; 2006, 
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Homopolisaccharides
HoPS

Fructans
( l̡inks)

Inulin
-̡(1,2)

linearor branched

Levans
-̡(2,6)

Glucans

-hlinks

Mutans
-h(1,3)

Dextrans
-h(1,6)

Reuterans
-h(1,4)

-̡links

Fructosyltransferases Glucansucrases

(Tabibloghmany and Ehsandoost, 2014)



EPSs

Åbŀ ǿƱŀǏŎƛǿƻǏŎƛ ŦƛȊȅŎȊƴŜ 
ǇƻƭƛǎŀŎƘŀǊȅŘƽǿ ǿǇƱȅǿŀ 
ǎŜƪǿŜƴŎƧŀ ƳƻƴƻƳŜǊƽǿΣ Ȋ 
ƪǘƽǊȅŎƘ ƧŜǎǘ ȊōǳŘƻǿŀƴȅ 
ƱŀƵŎǳŎƘ ƎƱƽǿƴȅ ǇƻƭƛǎŀŎƘŀǊȅŘǳΣ  
Ƨŀƪ ǊƽǿƴƛŜȍ ǎƛŜŏ ǳǘǿƻǊȊƻƴŀ 
ǇǊȊŜȊ ƱŀƵŎǳŎƘȅ ōƻŎȊƴŜ
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Exopolisacharydy w procesie produkcji cukru

ÅƻōŜŎƴƻǏŏ EPSspowoduje problemy podczas przerobu 
ǎǳǊƻǿŎŀ ƻ ǇƻƎƻǊǎȊƻƴŜƧ ƧŀƪƻǏŎƛ 

ÅƻǎǘŀǘŜŎȊƴƛŜ ǇǊƻǿŀŘȊƛ Řƻ ǎǇƻǿƻƭƴƛŜƴƛŀ ǇǊƻŎŜǎǳ ƛ ȊǿƛťƪǎȊŜƴƛŜ 
ƪƻǎȊǘƽǿ ǇǊƻŘǳƪŎƧƛ
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(Abdel-Rahman et al., 2008; Eggleston Get all.,2009; Jim®nez E. R.:, 2005, 2009)

Dekstran

n



Dextran formation

(Eggleston i Huet 2012)



Masa molowa dekstranu

HMW dextran >1000 kDa
MMW dextran 100-1000 kDa
LMW dextran < 100 kDa

(Eggleston et al., 2009)
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#ÚäÓÔÅÃÚËÁ ÄÅËÓÔÒÁÎÕ

Exopolisacharydy w procesie produkcji cukru -

DEXTRAN

hōŜŎƴƻǏŏ ŘŜƪǎǘǊŀƴǳ ǇƻǿƻŘǳƧŜΥ

ÅwzrostƭŜǇƪƻǏŎƛsokƽǿ, 
Åspowolnienie procesu filtracji 

i crystalizacji
Åwzrost strat cukru



7ÐčÙ×Õ ÄÅËÓÔÒÁÎÕ ÎÁ ÐÒÏÃÅÓ ÆÉÌÔÒÁÃÊÉ 

.[hYh²!bL9 CL[¢wj²

poprzez

½ǿƛťƪǎȊŜƴƛŜ ƭŜǇƪƻǏŎƛ ǎƻƪǳ

½ƳƴƛŜƧǎȊŜƴƛŜ ǿƛŜƭƪƻǏŎƛ 
ŎȊŊǎǘŜƪ ǿťƎƭŀƴǳ 

wapniowego



Filter clogging

2nd T100

2nd T500



%ÌÉÍÉÎÏ×ÁÎÉÅ ÎÅÇÁÔÙ×ÎÅÇÏ ×ÐčÙ×Õ ÄÅËÓÔÒÁÎÕ

Å½ŀǇƻōƛŜƎŀƴƛŜ ǇǊȊŜŘ ǎȅƴǘŜȊŊ ŘŜƪǎǘǊŀƴǳ

ÅHydroliza dekstran ŘŜƪǎǘǊŀƴŀȊŊ

ÅPoprawa ŦƛƭǘǊŀŎȅƧƴƻǏŎƛ przez zastosowanie PCC



Zastosowanie dekstranazy

(Eggleston et al. 2005, 2009; Khalikova et al. 2005)


