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PRIRODNE POLYSACHARIDY TYPU
B-1,3 (1,6)-D-GLUKANOV
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KRZYSZTOF SUROWKA", GRAZYNA ;
JAWORSKA" a LUCIA MINAROVICOVA®

“ Ustav biotechnolégie a potravindrstva FCHPT STU Bra-
tislava, SR, ® Akademia Rolnicza, Krakéw, PL
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Autori v predkladanej $tidii zamerali pozornost’ na
optimalizaciu izolacie biopolymerného fungalneho polysa-
charidu B-1,3 (1,6)-D-glukdnu z Hlivy ustricovitej
(Pleurotus ostreatus). Jedna sa o korpuskularny polysacha-
rid prirodného povodu o hmotnosti 750 kD a velkosti ¢as-
tic 150 um. Tento druh polysacharidu je Strukturalnym
polysacharidom bunkovych stien kvasiniek, roznych dru-
hov hub a obilia. Glukany tvoria ojedineli, uc¢inne pdso-
biacu skupinu, v ktorej kazdy izolovany polysacharid ma
svoju Specifickost.  Po chemickej stranke sa jedna
o homopolymér, obsahujuci glykozidické vézby f-1,3
v hlavnom linearnom retazci a glykozidické vizby B-1,6
v bo¢nom vetveni. Jedna sa o polysacharid s bioaktivnymi
ucinkami ako neSpecifického stimulatora obranného systé-
mu organizmu s priamou aktiviciou buniek imunitného
systému. Beta-glukany maji schopnost’ prednostne sa Spe-
cificky viazat’ na makrofagy, teda bunky, ktoré¢ zohravaju
kl'acovu ulohu v obrannych reakciach nasho tela pri jeho
ataku choroboplodnymi zarodkami (baktérie, viry, toxiny
apod.). Po identifik4cii infekcie nasleduje celd kaskdda
¢innosti, ktora zahriiuje pohlcovanie a likvidaciu baktérii,
virov, ni¢enie nddorovych buniek a inicidciu d’al§ich aktiva-
torov imunitnych reakcii. Autori d’alej uvadzaju cely rad
pomerne vyraznych imunofarmakologickych uc¢inkov B-1,3
(1,6)-D-glukanov na organizmus. Maji uz spominanu
schopnost’ zvySovat’ odolnost’ organizmu proti bakterial-
nym, fungalnym, virusovym a parazitirnym ochoreniam
ato priamo, alebo v kombindcii s inymi lie¢ivami. Dalej
tento typ polysacharidov zlepsuje imunosupresivne stavy,
pdsobi imunoadjuvantne a zvySuju rezistenciu organizmu
proti chemickym karcinogénom. Beta glukany maju anti-
mutagénne a antikoagulacné vlastnosti. Maju schopnost’
inhibovat’ vazbu HIV virusom vyvolavajuceho AIDS, sti-
muluji tvorbu Cervenych abielych krviniek, vyvolavaju
radioprotektivny uéinok (predizenie doby prezitia po radio-
aktivnom oziareni), mdézu pdsobit’ ako tzv. ,,odprtavace*
vol'nych radikalov v organizme, s ¢im savisi ich antilipope-
roxidac¢ny U¢inok a tiez majli potencidlny teratogénny uci-
nok. V praci autori konstatujt, Ze vysledok a intenzita poso-
benia prirodnych polysacharidov typu p-1,3 (1,6)-D-
glukanov, ich biologicka aktivita (imunomodula¢né vlast-
nosti) je zavisla od ich povodu (rastlinny, mikrobialny,
zivoCisny), chemickej Struktury, stupiia rozpustnosti, apli-
kacie a druhu genetickej vybavy buniek.

Tato praca bola podporovana Agentirou na podporu vy-
skumu a vyvoja na zdaklade Zmluvy ¢. APVV-0310-06.
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RHEOLOGICAL CONTROL OF ENZYMATIC
CONVERSION OF BIOMASS POLYSACCHARIDES
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Control of enzymatic hydrolysis of polysaccharides
from crops or agriculture co-products can be achieved by
use of physico-chemical methods like rheology or FTIR
spectroscopy. This approach was applied at the laboratory
scale to elucidate the amylolytic action pattern of Ther-
moccocus hydrothermalis recombinant type II pullulanase
(Th-ApuA2) and in pilot reactor to evaluate the feasibility
of control of the solubilization and saccharification of
hemicelluloses from the lignocelluolytic fraction in differ-
ent co-products like corn cob, wheat bran or sugarcane
bagasse.

Viscosity results were correlated to reducing sugars
analysis to show a similarity between glucoamylase and
Th-ApuA2 behaviour. While o-amylase action rapidly
decreased the viscosity of medium, glucoamylase and Th-
ApuA2 hydrolysates have only shown a negligible reduc-
tion in viscosity. The presence of more numerous differen-
tiated and intense peaks in the FTIR spectrum of Th-
ApuA2 hydrolysate reveals the presence of short chain
oligosaccharides. These results confirm thin layer chroma-
tography results and incite us to conclude that Th-ApuA2
has a dual “endo” and “exo0” catalytic action pattern.

It was also observed for a bioreactor agitated at
200 rpm where corncob suspension (200g/L) bioconver-
sion was catalysed by an endo-xylanase, that the force
applied on the agitator rotor decreases as solubilization
(release of soluble arabinoxylans) increases. In parallel,
the corncob suspension viscosity was measured during the
bioconversion. Decrease in viscosity followed the same
trend as the force on the agitator rotor. These results sug-
gest that hydrolysis evolution in a complex material like
the lignocellulosic fraction of an agriculture co-product,
can be controlled by viscosity measurement in the reaction
medium.
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PRITOMNOST NESKROBOVYCH
POLYSACHARIDU V ZRNU JECMENE
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Neskrobové polysacharidy (B-glukany a arabinoxyla-
ny) jsou zastoupeny v zrnu je¢mene z 86 % a pro ¢loveka
pfedstavuji dietni vldkninu pfitomnou v jecmeni z 15 az
24 %. B-(1-3), (1—>4)-D-glukany neboli B-glukany se
nachazeji v bunécnych sténach vyssich rostlin a ve veétsim
mnozstvi v semenech nékterych obilovin (je¢men, oves).
Béhem sladovani a rmutovani se Caste¢né Stépi vlivem
enzyml a pro technologii vyroby piva se tedy pozaduje
glukand se muze projevit zvySenou viskozitou sladiny
a piva, Spatnou filtrovatelnosti a prodlouZzenou dobou sce-
zovani, na kterém se také podili vyS$si obsah arabinoxyla-
nu. Arabinoxylany jsou hlavnimi polysacharidy primar-
nich bunéénych stén jednodéloZnych rostlin a signifikova-
nych bunék jednodéloznych a dvoudéloznych rostlin. Sté-
ny buné€k je¢mene obsahuji asi 20 % arabinoxylant.

Byly hodnoceny sladovnické odridy (Amulet, Kom-
pakt, Krona, Nordus, Tolar), odridy americké provenien-
ce, které jsou povazovany za donory f-glukani (Wabet,
Wanubet, Washonubet), linie vzniklé z uvedenych skupin
odrid a bezpluché linie vyslechténé v Zemédélském vy-
zkumném ustavu Krométiz, s.r.o. (KM).

Pro dalsi potravinatrské vyuziti by byly vhodné linie
Wabet x Washonubet, KM 2283 a odridy Wanubet, Wa-
bet a Krona, které mély nejvyssi obsah jak B-glukant
(5,82-8,14 %) tak arabinoxylant (6,60-8,09 %). Pro sla-
dovnické ucely se jevily jako nejvhodnéjsi linie Krona x
Kompakt, Wabet x Kompakt a odriida Tolar, vhodné pro

(4,78-4,98 %) i arabinoxylant (3,66-5,53 %).
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VLIV PROSTE RECYKLACE NA MECHANICKE
A HYPERMOLEKULARNI VLASTNOSTI
CELULOSOVYCH MATERIALU

BRETISLAV CESEK, MILOSLAV MILICHOVSKY
a JIRI CHALUPA

Katedra dreva, celulozy a papiru, Fakulta chemicko-
technologicka, Univerzita Pardubice, Studentska 95,
532 10 Pardubice

KDCP.FCHT@upce.cz

Recyklace papiru a papirenskych vyrobkil je jednou
znejdilezitéjSich véci soucasnosti. Cilem této prace bylo
urceni ,,novych” metod, které mohou recyklacni proces papi-
ru (celulosovych materialtl) popisovat. Byly odzkouseny dvé
metody, které se srovnavaly s velmi dobfe znamou metodikou
WRYV. Absolutni hodnota parametru WRV zavisi na vazeb-
ném systému vlaken a taktéz na jejich povrchové abrazi.

Byly odzkouSeny nasledujici dvé metodiky. Prvou
z nich je tzv. ,navlhavaci zkouska“. Tato metoda je zalo-
zena na principu sledovani procesu navlhani papiru.
Z naméfenych Udaji  mlzeme vypocitat povrchové-
strukturni vlastnosti celulosovych materiali. Tyto vlast-
nosti jsou zavislé na povrchové abrazi vlaken v prib¢hu
recyklace. Dalsi pouzitou metodikou, bylo uZiti tzv.
,rheosedimentace®, kterd zkouma a vyhodnocuje sedimen-
taci celulosovych materialtl v suspenzi. Vysledky ziskané
touto metodikou jsou zavislé na morfologii a tuhosti vla-
ken a jejich vazebném potencialu. Jsou taktéz zavislé na
povrchové abrazi vldken.

Byla vyslovena hypotéza, Ze deformace a odér vlaken
se zvySuje se stoupajicim poctem jejich recyklaci. To zna-
mena, ze tzv. papirotvorné vlastnosti vldken se budou
v prubéhu recyklace zhorSovat. Tato hypotéza vSak nebyla
vzdy potvrzena, z divodu dvojiho druhu destrukce vlaken.
Prvnim z nich je uplna destrukce primarni (P) a sekundarni
(S1) vrstvy vlaknen, ktera zpusobuje zhorSeni papirotvor-
nych vlastnosti. Druhou z nich je ¢astecna destrukce fibri-
larnich svazkl, ktera muze vést ke zlepSeni vyse uvede-
nych vlastnosti. Tudiz vicendsobna recyklace papiru
a papirenskych vyrobkd mize vést i ke zlepSeni papiro-
tvornych vlastnosti takto ziskanych vldken.

HYDROLYSIS OF OXIDIZED CELLULOSE

JANA COPIKOVA™, JIRI SOBEK®, MIROSLAV
NOVAK?, and TOMAS JERABEK®

“ Institute of Chemical Technology, Department of Carbo-
hydrate Chemistry and Technology, Technickd 1905,

166 28 Prague 6, © Institute of Chemical Process Funda-
mentals of the ASCR, v.v.i., Rozvojova 2, 165 02 Prague 6
Jjana.copikova@vscht.cz

Hydrolysis of oxidized cellulose was carried out in
heterogenous system by means of microwave heating at
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100 °C. The reaction progress was monitored by reducing
sugars determination and by size exclusion chromatogra-
phy, i.e. by determination of molecular weight and mo-
lecular weight distribution of the product.

This work was supported by the Ministry of Industry and
Trade (project 24-1TP1/041).

MICROALGAE - A PROMISING SOURCE OF
STARCH FOR BIOETHANOL PRODUCTION

IRENA DOUSKOVA, JIRI DOUCHA, DASA
UMYSOVA, MILADA VITOVA, and VILEM
ZACHLEDER

Institute of Microbiology AS CR, v.v.i., Department of
Autotrophic Microorganisms, Opatovicky mlyn, 379 81
Trebon

zachleder@alga.cz

The microalga Chlorella vulgaris is widely used as
a protein-rich food and feed supplement. Its biomass pro-
ductivity can be up to 100 tonnes of dry biomass per hec-
tare per year depending on cultivation condition. The re-
serve compound is mainly starch in content of about
20 % of dry weight. When the cells are subjected to spe-
cific stress conditions, the starch content increase up to
65 % of dry weight. Such biomass could serve as a suit-
able feedstock for bioethanol production.

VLIV NEKTERYCH FAKTORU NA OBSAH
SKROBU V ZRNU PSENICE A TRITIKALE

OLDRICH FAMERA®, JAN LIPAVSKY”,
BOZENA RILJAKOVA® a LENKA KOURIMSKA?®

“ Fakulta agrobiologie, potravinovych a prirodnich zdrojii,
Ceskd zemédélskd univerzita v Praze, Kamycka 129,

165 21 Praha 6 — Suchdol, * Vyzkumny iistav rostlinné
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V soucasné dobé stoupa vyznam pSenice urcené ke
Skrobarenskému zpracovani. Mezi faktory, které pfispivaji
ke stale vzrustajicimu vyuziti pSenice jako Skrobarenské
suroviny, patfi velmi pfiznivé klimatické podminky pro
péstovani pienice v Ceské republice, dlouhodoba sklado-
vatelnost zrna a roz§ifeni moZnosti uplatnéni pSeni¢ného
zrma na trhu. Odridy péstované v horSich podminkach
(marginalnich) maji obvykle vyssi obsah Skrobu. Zde je
tieba ale vzit v uvahu celkové nizsi vynosy v téchto oblas-
tech. Z hlediska intenzity péstovani nebyvaji rozdily
v obsahu Skrobu pfili§ vyznamné, pfesto vSak existuji.
Obsah skrobu v obilovinach je v negativni korelaci
k obsahu dusikatych latek v zrnu.
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V maloparcelkovych pokusech (sklizenn 2006 a 2007)
s odriidami pSenice s nepekarenskou jakosti (5) a tritikale
(5) byly uplatnény 2 intenzity péstovani: usporna (90 kg
Nha™' a 1 fungicid) a intenzivni (120 kg N ha™ a 2 fungi-
cidy). Pokusy byly zalozeny u pSenice na ctyfech lokali-
tach (2 v fepaiské vyrobni oblasti a 2 v bramboratské VO),
u tritikale na dvou stanovistich v BVO.

Nejvetsi vliv na obsah Skrobu v zrnu pSenice mél
roénik péstovani — rozdil pramért c¢inil 2,1 % (2006
66,1 %, 2007 68,2 %). Urcité rozdily se projevily u pokus-
nych mist. V kazdém roce byl zji§tén na jednom stanovisti
odlisny obsah Skrobu oproti ostatnim lokalitdm — zvySeny
2006 v Humpolci o 1,2% a nizsi 2007 v Hnévcevsi
02,2 %. Vzdy to souviselo s opacnou tendenci v obsahu
N-latek v zrnu. Z tohoto hlediska se projevila tendence
k vy$8imu obsahu Skrobu v bramborafské vyrobni oblasti.
Péstitelska technologie s niz$i davkou dusikatého hnojeni
(Gspornd) vedla k nevyznamné vyssimu uloZeni skrobu do
zrna — v pruméru vsech variant o 0,5 %. Pfitom v BVO byl
primér o 1% vys§i u usporné technologie, v RVO byly
vysledky obdobné. Mezi odridami se také ukazaly dil¢i
rozdily na urovni desetin procenta: Biscay 67,7 %, Mladka
a Windsor 67,2 %. O 0,5-1 % nizsi obsah Skrobu byl za-
znamenan u odriid Rapsodia 66,8 % a Clarus 66,7 %. Také
u obou technologii bylo potadi zachovéno.

Vysledky dosazené u tritikale mély podobné tendence
jako pSenice. Ro¢nikovy rozdil zde byl vyssi o 3,1 % ve
prospéch roku 2007 (69,0 %). U technologii péstovani
byly vyssi hodnoty o desetiny procenta u Uspornych vari-
ant. Projevilo se to na obou stanovistich. Odridové rozdily
u tritikale byly vyssi nez u odriid pSenice. Skupina odrid
Lupus 68,9 %, Ticino 68,4 %, Tricolor 68,2 % o 2 % pre-
vySovala dalsi odrudy Lamberto 66,8 % a Kitaro 66,5 %.

Prdce vznikla za podpory projektu NAZV ¢. 1G57056.

THE EFFECT OF ILLUMINATION

OF POLARIZED LIGHT ON POLYSACCHARIDES
AND POLYSACCHARIDE DEGRADING ENZYMES
Zvand predndska

MACIEJ FIEDOROWICZ, ANNA KONIECZNA-
MOLENDA, and GOHAR KHACHATRYAN

Department of Chemistry, University of Agriculture, 122
Balicka Str., 30-149 Cracow, Poland

Illumination with visible polarized light of normal,
waxy and high amylose (Hylon V, Hylon VII) corn, ama-
ranthus, potato and sago starches , induced depolymerisa-
tion of starch polysaccharide chains followed by repoly-
merisation of resulting small molecules upon prolonged
illumination. It resulted in structural changes within the
starch granules (molecular weight of polysaccharide
chains, crystallinity, distribution of amylopectin structural
units) and, consequently, in changes of functional proper-
ties ( swelling power, solubility, thermal and pasting prop-
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erties, iodine binding properties, susceptibility to alpha-
amylolysis) of all starches studied . The magnitude of
changes of starch structural and functional properties in-
duced by illumination depended on starch granule struc-
ture and botanical origin. In the case of all starches stud-
ied, fragmentation of amylopectin molecules was assisted
by the formation of long amylose type chains. Therefore,
polarized light illumination of starch granules, regardless
of botanical origin, led to the formation of starch granule
structures which exhibits functional properties resembled,
taking into account amylose to amylopectin ratio, proper-
ties of starch granules obtained by genetic modifications
of given species. We shown, that polarized light was ab-
sorbed by crystalline parts of starch granules inducing
vibration of the crystalline lattice and, in consequence,
depolymerysation- repolymerisation reactions.

It is obvious that enzyme polypeptide chains could be
regarded as semicrystalline structures. Therefore, we de-
cided to check the effect of polarized light on activity of
polysaccharide hydrolyzing enzymes. We shown that
preillumination of a-amylase solution with linearly polar-
ized light leads to significant increase both in the rate and
final yield of the starch enzymatic hydrolysis reaction.
The hydrolytic enzymes, a-amylases, and the cyclodextrin
glycosyltransferases (CGTases) are key enzymes in the
depolymerization of starch. These two groups of enzymes
are evolutionarily related. Therefore, we decided to study
impact of illumination with polarized light of commer-
cially available CGTase ,Turozyme ( Novozymes, Den-
mark), on rate and selectivity of a-, B- and y- cyclodextrin
(CD) enzymatic production from starch. Additionally, we
report impact of the illumination with polarized light of
two other polysaccharide hydrolyzing enzymes i.e. glucoa-
mylase and xylanase on their activity in hydrolysis reac-
tion of starch and xylan, respectively. Obtained results
indicate that illumination of enzymes studied, leads to
greater yield and/or selectivity of enzymatic reactions.

COMPARISON OF LEGUME SEEDS OF CZECH
AND TURKISH VARIETIES USING IMAGE
ANALYSIS

EBRU FIRATLIGIL-DURMUS™”, EVZEN SARKA?,
ZDENEK BUBNIK?, MATYAS SCHEJBALS,
and PAVEL KADLEC?

“ICT Prague, Department of Carbohydrate Chemistry and
Technology, Technicka 5, 166 28 Prague 6, Czech Repub-
lic, * Istanbul Technical University, Food Engineering
Department, Maslak — Istanbul, Turkey,  ICT Prague,
Department of Chemical Engineering, Technicka 5, 166 28
Prague 6, Czech Republic
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Geometric parameters of legume seeds are very im-
portant for designing of engineering processes such as heat
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treatment, air transport, drying, milling, germination etc.
Image analysis system was used to provide these parame-
ters of lentil and bean. Four approximation models
(a cone-sphere, an oblate spheroid, two sphere segments,
a triaxial ellipsoid) were used to evaluate volume and sur-
face area of lentil and bean varieties. The results were
compared with the values obtained from pycnometric
method. The best approximation model was found as the
triaxial ellipsoid and the oblate spheroid for bean varieties
and two sphere segments for lentil varieties. Weight and
surface area data of white bean was used to develop equa-
tion to predict bean surface area.

Image analysis system provided fast and accurate
values of important technological properties of legume
such as geometric parameters, volume and surface area.

This research was supported by the Research Intention
“Theoretical Fundamentals of Food and Biochemical
Technologies” of MSMT CR, No. MSM 6046137305.

ANALYSIS OF POLYSACCHARIDES FROM
WOOD-DESTROYING FUNGI

GORDON KARIKOGA GOMBA®, MICHAL
TOM,SOVSKY", ANDRYI §YNY:[SYA"‘, MIROSLAV
NOVAK?, and JANA COPIKOVA®**

“ Istitute of Chemical Technology, Department of Carbo-
hydrate Chemistry and Technology, Technicka 1905, 166
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Jjana.copikova@yscht.cz

Wood decay fungi of the genus Phellinus and Inono-
tus spp. are an integral part of forest ecosystems due to
enzymatic decomposition of wood. Content of B-glucans
in the samples of intact fruiting bodies was determined.
A molar ratio of neutral sugars in the water or alkali ex-
tracts was also determined. Isolated fractions were charac-
terized by FT-IR and NIR spectroscopy, differential scan-
ning calorimetry (DSC) and thermogravimetry (TG). Ac-
quired results will serve as a basis for taxonomical fungi
classification of the genus Phellinus and Inonotus spp.
from the central European region.

This work was supported by the Czech Science Foundation
(project 521/07/J039).
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STARCH AS A PORE-FORMING
AND BODY-FORMING AGENT IN CERAMIC
TECHNOLOGY

EVA GREGOROVA, ZUZANA ZIVCOVA,
and WILLI PABST
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Technology, Technickad 5, 166 28 Prague 6
eva.gregorova@yvscht.cz

Starch is one of the most popular biopolymeric addi-
tives in ceramic technology today. Apart from being
a ubiquitous ingredient in many binder formulations for
extrusion and plastic forming, starch is used as a pore-
forming agent in dry pressing, tape casting and traditional
slip casting (TSC) in plaster molds. When the as-shaped
ceramic green body is fired (usually at temperatures in the
range 1400—-1600 °C), starch is burns out already during
the heating stage (at temperatures below 600 °C) and voids
(pores) remain after starch burnout. Of course, the amount,
size and shape of these voids is determined by the starch
type and amount of starch applied. The total porosity
achievable with starch can be as high as 70 %, pore size
may vary in the range 1-100 um (with median values
ranging from approx. 5 pm for rice starch to approx. 50 um
for potato starch) and pore shape corresponds to the starch
type (polyhedral-isometric for rice, corn and tapioca
starch, oblate for wheat starch — more precisely its A-
fraction and well rounded / slightly elongated for potato
starch). A relatively new ceramic shaping technique is
starch consolidation casting (SCC), which is based on the
capability of starch to undergo swelling and gelatinization
in hot water, followed by gelation of the resulting starch
paste upon cooling. Using this technique, rigid ceramic
bodies can be made by casting highly concentrated ce-
ramic suspensions in impermeable molds (which can be
polymer or metal). A definite advantage of SCC compared
to TSC is the microstructural uniformity (i.e. absence of
undesired gradients) and isotropy (i.e. absence of particle
orientation effects). However, because of the volumetric
changes of starch granules during swelling in the SCC
technique, porosity and pore size and shape control is
more difficult and less reproducible than in TSC of starch-
containing suspensions. Thus, in SCC the pore size is to
some degree related to the porosity (volume fraction of
pores), whereas in TSC these two parameters are inde-
pendent from each other. As an example of advanced ma-
terials processing we show ceramic laminates (functional
gradient materials) made of porous alumina layers with
varying pore size and / or porosity. We explain the prepa-
ration procedure and discuss the microstrutural features of
the laminates. In particular, it is shown that both TSC and
SCC can be used to achieve defect-free laminates without
delamination or cracking. Deformation (warping) can be
largely avoided by controlling the shrinkage via adapting
the alumina content.
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(1-3)(1—4)-B-D-GLUKAN V ZRNE OVSA:
VLASTNOSTI A MOZNOSTI VYUZITIA

MICHAELA HAVRLEN TOVA a ALENA
GAJDOSOVA

Slovenské centrum polnohospodarskeho vyskumu — Vy-
skumny ustav rastlinnej vyroby Piestany, Bratislavska
cesta 122, 921 68 Piestany, Slovenskd republika
havrlentova@vurv.sk

Zrmo ovsa, ako excelentny zdroj potravinovej vlakni-
ny, nadobuda v dnesnej dobe z dovodu nutri¢nej kvality
i zdraviu prospeSnych Ucinkov Coraz §irSie uplatnenie vo
vyskume ipraxi'. Sjeho vyzivovymi hodnotami
(poukazujucimi na priaznivy pomer bielkovin a sachari-
dov, vhodny obsah nenasytenych mastnych kyselin a vyso-
ky obsah vldkniny, hlavne B-D-glukanu) je spojené jeho
potencialne vyuzitie v produkcii funkénych potravin®.
(1-3)(1—4)-B-D-glukan (d’alej len B-D-glukéan), linearny,
vo vode Ciastocne rozpustny homopolysacharid tvoreny
glukézovymi jednotkami, predstavuje spolu s abinoxyla-
nom najvyznamnej$i neSkrobovy polysacharid semien
obilnin®.

Hodnotenim 100 ¢lenného stiboru odrod ovsa siateho
sa pozorovala vysoka variabilita v obsahu B-D-glukanu.
Najvyssi obsah sa zaznamenal v odrode nahého ovsa SV-5
(8,37 %), pricom nahé odrody obsahovali v priemere
4,48 % P-D-glukdnu v zrnach a plevnaté 3,17 %. Odrody
SV-5, PS-106, Neon, gampionka, Armold a Adam
s obsahom (-D-glukdnu viac ako 4,50 % sa identifikovali
ako vel'mi vhodné prirodzené zdroje dan¢ho polysacharidu
amoézu n4jst uplatnenie v STachtitel'skych programoch
a v potravinarstve ako vychodiskovy material pre pripravu
funkénych potravin, prip. ako zdroj izolacie B-D-glukénu.
né odchylky v obsahu dané¢ho metabolitu, ¢o mdze nazna-
Covat' jeho stabilnejSiu biosyntézu. Dusikaté hnojenie
v spojeni so selénom predstavuje d’alsi dolezity faktor
vplyvajici na obsah B-D-glukanu. Hnojenie 15 kgha™
dusika a 5 gha™' selénu spdsobilo zvysenie obsahu danej
latky v zrelych zrnach z 3,31 % v kontrolnej vzorke na
3,77 % (P<0,05) .

Doba amiesto skladovania pomletej vzorky B-D-
glukdnu sa taktiez podiela na zmene obsahu. Vysledky
ukazali, ze obsah danej latky sa s ¢asom skladovania zni-
zuje ato predovsetkym vo vzorkach skladovanych pri
laboratornej teplote’. Délezité je skladovanie vzorky pri
teplote 8 °C a jej €o najrychlejsie spracovanie.

Mikrobiologické a senzorické pozorovania sa usku-
tocnili v dvoch druhov potravin (chlieb a kecup) s pridav-
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kom B-D-glukanového hydrogélu izolovaného z ovsa. Ke-
Cup bol skladovany po dobu 180 dni a vsetky sledovania,
ako aj monitoring vybranych technologickych parametrov,
ukdzali, ze pridavok hydrogélov neovplyvitoval negativne
kvalitu potravin (v niektorych kritériach naopak, kladne
vplyval na reologické vlastnosti a chut)) a preto je perspek-
tivny pre d’alSie vyskumy a aplikacie spojené s pripravou
novych, zdraviu prospes$nych foriem potravin.

Praca bola vykonana v ramci ulohy MP SR ¢. 2006 UO
27/091 05 01/091 05 11.
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NOVA TECHNOLOGIE OXIDACE CELULOSY

JANA HORCICKOVA, PAVEL HAVELKA, LUBOS
VISEK a DAGMAR BULANKOVA

Vyzkumny ustav organickych syntéz (VUOS, a.s.), Proces-
ni inzenyrstvi, Rybitvi 296, 533 54 Rybitvi
Jjana.horcickova@vuos.com

Oxidovana celulosa je perspektivni materidl, ktery ma
velmi dobré hemostatické vlastnosti a v lidském téle je
vstfebatelny bez vyskytu jakychkoli alergickych reakci.
Nova technologie je zalozena na oxidaci celulosy rozto-
kem oxidu dusicitétho v perfluorovaném rozpoustédle.
Touto technologii je ziskavan absorbovatelny hemostatic-
ky produkt vysokeé kvality: dobie zoxidovan, jemny, stabil-
ni a homogenni. Technologie je zaroven Setrna k Zivotni-
mu prostiedi.

HYDROLYZA JACMENNEJ, PSENICNEJ
A REPKOVEJ SLAMY NA FERMENTACNE
UCELY

VIERA HORVATHOVA®, VLADIMIR ONDAS?
a DANIELA MIKULIKOVA"

“ Katedra biotechnoldgii, Fakulta prirodnych vied, Univer-
zita sv. Cyrila a Metoda, Namestie J. Herdu 2, 917 01
Trnava, Slovenska republika, * Vyskumny iistav rastlinnej
vyroby SCPV, Bratislavska 122, 921 68 Piestany, Sloven-
ska republika

viera.horvathova@ucm.sk

Slama pol'nohospodarsky vyznamnych plodin obsa-
huje v priemere 60-70 % sacharidov v suSine vo forme
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polysacharidov celuldézy ahemicelulozy (Dien, 2007).
Preto je mozné ju energeticky vyuZit nielen na priame
spalovanie, ale aj ako substrat na fermentacnli vyrobu
palivového etanolu. Enzymova hydrolyza polysacharidov
slamy si vSak vyzaduje predhydrolyzacni upravu, ktorej
cielom je naruSenie Struktiry slamy (Hamelinck a spol.,
2005).

Ciel'om tejto prace bolo ziskanie skvasitelnych sacha-
ridov z jaCmennej, pSeni¢nej a repkovej slamy predhydro-
lyzou zriedenymi roztokmi kyseliny chlorovodikove;j ale-
bo sirovej v mnozstve 1,5; 2,5 a 3,5 g 100% kyseliny na
100 g slamy pri teplote 112 °C anéslednou enzymovou
hydrolyzou komerénymi pripravkami. Koncentracia slamy
v hydrolyzovanej suspenzii bola 10 % (w/w). Na overenie
skvasitel'nosti sacharidov v pripravenych hydrolyzatoch
bol uskutocneny fermentac¢ny experiment kvasinkami Sac-
charomyces cerevisiae CCY 11-3.

Koncentracia redukujicich latok v hydrolyzate po
kyslej predhydrolyze sa so stupajiicou koncentraciou kyse-
liny zvySovala, pri¢om kyselina chlorovodikova sa ukézala
byt ucinnej$im hydrolytickym ¢inidlom ako kyselina siro-
va. Maximalna dosiahnutd koncentracia redukujucich sa-
charidov po predhydrolyze bola 134 mg g™ sudiny jaé-
mennej slamy.

Na enzymovu hydrolyzu bol pouzity celuldzovy pri-
pravok Celluclast 1,5L vmnozstve 10 FPU g susiny
predhydrolyzovanej slamy ajeho kombindcia s B-
glukozidazovym pripravkom Viscozyme L vo vzédjomnom
pomere 10:1 a 5:1. Najvyssie koncentracie sacharidov boli
dosiahnuté po 48 hodinach enzymovej hydrolyzy celulazo-
vym a f-glukoziddzovym pripravkom v pomere 5:1
v kombinacii s predhydrolyzou kyselinou chlorovodiko-
vou. U ja¢mennej slamy sa dosiahla koncentracia reduku-
jucich sacharidov 336 mg g~ susiny predhydrolyzovanej
slamy. Po prepocte na koncentraciu sacharidov v suSine
vychodiskovej slamy podl'a Diena (2007) vytazok reduku-
jucich sacharidov po kyslej aj enzymovej hydrolyze pred-
stavoval 70 %. Po 48 hodinach enzymovej hydrolyzy pSe-
ni¢nej slamy bola koncentricia redukujucich latok
252 mg g susiny predhydrolyzovanej slamy, tj zodpove-
dajuci sumarny vytazok redukujicich sacharidov po kyslej
aj enzymovej hydrolyze bol 50 %.

Na fermentaciu sa pouzili hydrolyzaty ja¢mennej
apSeni¢nej slamy, v ktorych sa doplnila koncentracia
skvasite'nych sacharidov na 2% obsah glukézy. Fermenta-
ciou hydrolyzatu pSenic¢nej slamy bola konverzia glukozy
na etanol 79 % (koncentracia absolitneho etanolu predsta-
vovala 0,81 g/100 g vyfermentovaného média), fermenta-
ciou hydrolyzatu jacmennej slamy bola konverzia glukozy
na etanol niz8ia, konkrétne 60 %, ¢o zodpoveda 0,61 g
absolutneho etanolu/100 g vyfermentovaného média.
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CHEMICAL COMPOSITION OF KNOTWEED
SPECIES

ZDENKA HRQMADKOVA*‘, NADEZDA
VRCHOTOVA®, JAN HIRSCH, ANNA
EBRINGEROVA? and BOZENA SERA"

“ Institute of Chemistry, Slovak Academy of Sciences,
Dubravska cesta 9, 845 38 Bratislava, Slovakia, © Institute
of Systems Biology and Ecology AS CR, v.v.i., Branisovska
31, 370 05 Ceské Budéjovice, Czech Republic
chemhrom@savba.sk, nada@usbe.cas.cz

Japanese knotweed currently classified as Fallopia
Jjaponica' and previously classified as Reynoutria japonica
or Polygonum cuspidatum is native to Japan, Taiwan and
China. Japanese knotweed is an invasive non-native spe-
cies. It is regarded as a troublesome pest in many parts of
the Earth, including the Czech Republic and Slovakia,
because of its rapid invasion and domination of habitats.
Giant knotweed (Fallopia or Reynoutria sachalinensis) is
a closely related species to Fallopia japonica. It grows
much taller (4-5 metres) and their leaves are larger.
‘Bohemica’ (Fallopia x bohemica) is a hybrid species
formed by Japanese knotweed and Giant knotweed.

Polygonaceae has traditionally been used in Asia to
treat menoxenia, skin burn, gallstone, hepatitis, inflamma-
tion, and osteomyelitis*. Generally, phenolic compound-
sare considered to be a major contributor to the antioxidant
activity in Chinese medicinal plants. These antioxidants
also possess diverse biological activities, such as anti-
inflammatory, anti-carcinogenic and anti-atherosclerotic
activities. These activities are suggested to be related to
their antioxidant activity’. Methanol extracts of Polygo-
num cuspidatum root’ inhibited dental biofilm formation,
which is responsible for subsequent dental caries develop-
ment. Based on the preliminary phytochemical analysis,
the activity of extracts may be related to the presence of
anthraquinones, cardiac glycosides, terpenoids, and other
phenolics. Wong et al.® extracted of 30 Chinese medicinal
plants by the traditional method (boiling in water) and in
80% methanol. It was found that the stem and root of Po-
lygonum multiflorum exhibited the highest antioxidant
activity and rich sources of natural antioxidants.

Except of the phenolic components of Polygonum
species there are no reports on other plant components,
particularly, the carbohydrate ones. The main objective of
this study was to characterize the overall composition of
the three knotweeds — Reynoutria japonica, Reynoutria
sachalinensis and hybrid species ‘Bohemica’ (Fallopia x
bohemica) formed by Reynoutria japonica and Reynoutria
sachalinensis.

This work was financially supported by the Slovak Grant
Agency VEGA, project No. 2/6131/27, by the Ministry of
Agriculture of the Czech Republic No. QH72117 and by
the Research Intention of ISBE AS CR AV0Z60870520.
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PESTOVANI NOVYCH DRUHU LECIVYCH HUB
OBSAHUJICICH POLYSACHARIDY

IVAN JABLONSKY

MZLU Brno, Zemedeélska 1, 613 00 Brno
i.jablonsky@seznam.cz

V soucasné dobé je znamo 700 druhd vysSich hub
majicich 1é¢ivé vlastnosti. Nejvyznamnéjsi podil 1é¢ivych
latek houbach tvotfi glukany. Byly studovany moznosti
péstovani druhtt Ganoderma resinaceum, Bjerkandera
adusta, Phellinus linteus, P. ingniarius and Trametes ver-
sicolor. Byly zkoumany vhodné substraty a kultivacni
metody pro dalsi druhy hub.

DETEKCIA WAXY ALEL PSENICE
LENKA KLCOVA a DANIELA MIKULIKOVA

Slovenské centrum polnohospodarskeho vyskumu —
Vyskumny ustav rastlinnej vyroby, Bratislavska cesta 122,
921 68 Piestany, Slovenska republika

Waxy bielkovina je zndma ako na granuly viazana
Skrobova syntetaza (GBSSI). GBSSI je kl'icovym enzy-
mom syntézy amylozy v Skrobovych zrnach rastlin.
V psenici su tri GBSSI gény, lokalizované na chromozome
TA (Wx-Al), 4A (Wx-Bl) a7D (Wx-DI). Waxy pSenice
maju zabudované nefunkéné alely na Wx lokuse, preto ich
Skrob obsahuje znizené, pripadne nulové mnozstvo amylo-
zy. Skroby s vy$$im zastapenim amylopektinu st vhodné
na vyrobu cestovin, piva, mrazenych potravinovych vyrob-
kov, adheziv a papiera. Vyssi podiel amylozy v Skrobe je
vyhodny pri vyrobe fotografickych filmov, vyprazanych
chutoviek a pre cukrarenstvo. SPachtenim alebo pomocou
biotechnologii je mozné cielene ziskat  Skrob
s pozadovanym zastiipenim amylézy a amylopektinu pod-
I'a jeho koncového vyuzitia. Markermi podporované sl'ach-
tenie umozhuje selekciu linii s pozadovanym alelickym
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zlozenim uz na molekularnej urovni. Zabudovanim vset-
kych troch mutovanych Wx alel je moZné znizit' podiel
amylozy v Skrobe, pripadne obsah amylozy celkom elimi-
novat’.

Pre ucely markermi podporovaného vyberu na DNA
urovni sme testovali niekol’ko parov primerov pre Wx-A1,
Wx-B1 a Wx-D1 lokus pSenice. Optimalizovali sme prie-
beh PCR reakcie a podmienky vizualizacie pre detekciu
nefunkénych a funkénych Wx alel na 15 genotypoch pSeni-
ce. Tento sposob selekcie bude vyuzity pri zabudovani
mutovanych Wx alel do perspektivnych slovenskych odrod
pSenice, s cielom znizit' podiel amylozy v ich Skrobe.

Tato prdaca vznikla za podpory Ministerstva podohospo-
darstva SR (¢. 2006 UO27/091 05 01/091 05 11).

THE CHARACTERIZATION OF PECTIN-WHEY
PROTEIN INTERACTION IN RELATION
TO DEGREE OF PECTIN ESTERIFICATION

RENATA KOVACOVA®, JIRI STETINA®, ANDRIY
SYNYTSYAP®, and LUCIE FESSLOVA"

“ Department of Dairy and Fat Technology, ® Department
of Carbohydrate Chemistry and Technology, Institute of
Chemical Technology in Prague, Technicka 5, 166 28
Prague 6

renata.kovacova@vscht.cz

The aim of this work was to characterise electrostatic
interactions between whey proteins and pectin in relation
to degree of pectin esterification. There were observed
areas of pH where the molecules were strongly bounded,
resulting in the formation of protein-polysaccharide com-
plexes. The complexes produced were characterised by
determination of particle size by dynamic light scattering
and by determination of zeta-potential by Doppler laser
electrophoresis.

INFLUENCE OF LIGNOHUMATE APPLICATION
ON HOT-WATER EXTRACTABLE CARBON
CONTENT IN SOIL AND POTATO YIELD

JANA KREJCOVA

Vyzkumny ustav rostlinné vyroby, v.v.i., Drnovskad 507,
161 00 Praha 6 - Ruzyné
krejcova@vurv.cz

Lignohumate is a mixture organic carbon materials
(humic and fulvic acides, polysaccharides and others).
Therefore, the addition of Lignohumate can immediately
affect the microbial activity, nutrient transformations
(mainly mineral nitrogen) in soil and plant growth. The
hot-water extractable carbon content in soil was used as
a marker for study of soil available carbon changes. The
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aim of this work was to evaluate the effect of Lignohumate
application on the hot-water soluble carbon content in soil
and on the potato yields. The hot-water extractable carbon
content (Cyy) in soil with Lignohumate application was
higher by 33.15 % and total carbon content (C,) by
10.40 %, in comparison with control. There was a positive
effect on potato yield, too. The yield of potatoes increased
after Lignohumate addition (weight of tubers by 13.28 %
and number of tubers by 11.50 %). The hot-water extract-
able carbon content is a more sensitive indicator of avail-
able carbon changes in soil and for prediction of yield than
total carbon content.

THE SURFACE PROPERTIES MODIFICATION

OF BIOLOGICALLY ACTIVE POLYMERS.

I. NATRIUM SALT OF CARBOXYMETHYL-
CELLULOSE AND HYDROXYETHYLCELLULOSE

LUBOMIR LAPCIK, JIRI RASNER, ALENA
MACHACKOVA, BARBORA LAPCIKOVA,
ANTONIN MINARIK, ANTONIN PROCHAZKA,
MICHAL BARTOS", and JAROSLAV STEPAN®

¢ Institute of Physics and Materials Engineering, Faculty
of Technology, Tomas Bata University in Zlin, Nad
stranémi 4511, 760 05 Zlin, * Research Institute for Or-
ganic Synthesis, Rybitvi 286, 533 54 Rybitvi 296,
“Synthesia a.s., 533 07 Pardubice — Semtin
lapcik@ft.utb.cz

There was studied a process of solid polysaccharide
(2-HEC, and NaCMC) modification through substitution
reaction on surface -OH groups. This process was acti-
vated by high frequency plasma discharge applied on flat
sample after its limited swelling in liquid solution of the
modificant  (2-nitrobenzaldehyde, and 4-nitrobenz-
aldehyde). There were determined an extend of substitu-
tion reaction and changes in UV-VIS and FT IR spectra as
well.

FLUORESCENT ANALYSIS OF BARLEY
POLYSACCHARIDES

EVA LHQTAKOVA, JANA COPIKOVA,
FRANTISEK KVASNICKA, and ANDRIY
SYNYTSYA

Institute of Chemical Technology, Technicka 1905, 166 28
Prague 6, Czech Republic
sinicaa@vscht.cz

B-Glucans are important constituents of barley grains.
Mould infection may influence the content of these poly-
saccharides in barley grains, and fungal glucans can be
present in infected plants. The topic of this his work was
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detection of non-cereal glucans in aqueous and alkali ex-
tracts from barley grains by fluorescent direct flow inject
analysis. Experiments with various polysaccharides con-
firmed that fluorescent agents aniline blue (Lachema, CR)
and Fluorochrom (Biosupplies, Australia) are partially
selective to B-1,3 glycoside bonds of fungal B-glucans.
Fluorochrom was more effective agent then raw aniline
blue. Both agents are able to form fluorescent complexes
with arabinoxylan and oxycelulose, i.e. with 3-1,4 glyco-
sidic bonds. The aqueous and alkali extracts from infected
grains showed higher fluorescent signal than those from
normal grains. This difference can be explained by the
contribution of mould B-glucans, while the influence of
variety was not insignificant too. The fluorescence of non-
infected samples confirmed the presence of proteins and
other substances supporting fluorescence. Despite these
factors the fluorescent analysis is able to identify barley
attacked by mould infection.

This study was supported by the Czech Scientific Founda-
tion (project No. 525/06/0663) and by the Ministry of Edu-
cation of the Czech Republic (project No. CEZ:
MSM6046137305).

PERSPECTIVES OF BUTANOL PRODUCTION
FROM STARCH AND CELLULOSE MATERIALS

JAKUB LIPOVSKY, PETRA P/}TAKOVA, MOJMIR
RYCHTERA, HANA CiZKOVA, and KAREL
MELZOCH

Institute of Chemical Technology Prague, Technickd 5,
166 28 Prague 6, Czech Republic
Jakub.Lipovsky@vscht.cz

Recently, an interest in a technology of butanol pro-
duction based on clostridial fermentation of various mainly
polysaccharidic substrates has been revived. Although,
especially starch materials were used in the original proc-
ess, nowadays cellulose ones are considered to be superior
for second generation biofuel production. Possibilities of
process arrangement together with upstream and down-
stream adjustments are discussed.

QUALIFY AND QUANTIFY
(1-3; 1—6)--D-GLUCANS IN Ganoderma PRODUCTS
Zvand predndaska

TING-JANG LU

Institute of Food Science & Technology, National Taiwan
University, Taipei, Taiwan, 10617

tilu@ntu.edu.tw

Ganoderma lucidum, also known as Reishi or Ling-
zhi, is a popular traditional Chinese medical mushroom
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used as a remedy. Polysaccharides are associated with
immuno-modulating attributes of Ganoderma. The iso-
lated polysaccharides from fruiting bodies hot-water ex-
tracts, representing Traditional Chinese Medicine servings,
contained 31% of branched (1—3; 1—6)-f-D-glucans
which were proven to be the most abundant active compo-
nent to stimulate human peripheral blood mononuclear
cells to release tumor necrosis factor-o. (TNF-a). The D-
glucans had a backbone of (1—3)-linked B-D-glucosyl
units and about 1/3 of backbone units bearing single 3-D-
glucosyl side chains attached at O-6 position. One fluoro-
metric method and one enzyme-chromatographic method
were developed for the quantitative determination of these
B-D-glucans. In addition, the degrees of branching of the
B-D-glucans could be simultaneously determined by the
enzyme-chromatographic method. Routine determination
of (1—3)-pB-D-glucans contents and their molecular weight
distribution became accessible with these two methods.
Cultivar and growth stage of fruiting bodies significantly
changed the content of the D-glucans. The highest extract-
ing yields of the polysaccharides and the B-D-glucans both
occurred at the stage of pileus differentiation of the mush-
room, while the B-D-glucan ratio in polysaccharide in-
creased as the mushroom becoming mature. The B-D-
glucans were also found to be the major component in
mycelium biomass to activate TNF-a production from
RAW264.7, a murine macrophage-like cell line. The cul-
tural condition of mycelium dramatic changed the B-D-
glucan content and its degrees of branching.

OBSAHY REZISTENTNIHO SKROBU
V TESTOVINACH

DOBROMILA LUKESOVA, JANA DOSTALOVA
a LADA POKORNA

Ustav chemie a analyzy potravin, Vysoka Skola chemicko-
technologicka v Praze, Technickad 5, 166 28 Praha 6
Dobromila. Lukesova@vscht.cz

Rezistentni skrob je prirozenou souc¢asti mnoha potra-
vin. Je pfitomny v surovych i technologicky upravenych
potravinach. Rezistentni Skrob je Cast Skrobu, kterd neni
travena v tenkém stfevé a prechazi do tlustého stfeva, kde
slouzi jako substrat pro mikroorganismy. Nahradou casti
stravitelného Skrobu rezistentnim dochézi ke zpomaleni
vzestupu hladiny glukosy v krvi. Obsah rezistentniho Skro-
bu je sledovan pro jeho pozitivni G€inky na lidsky organis-
mus, nebot’ podnécuje stievni peristaltiku, ¢imz zptisobuje
rychlejsi priichod traveniny stfevem a tim snizuje vyuzitel-
nost energie ze stravy. K dal§im pozitivnim fyziologickym
ucinkiim patfi sniZzeni cholesterolu v krvi. Semena a jiné
zasobni organy rostlin jsou vyznamnym zdrojem rezistent-
niho Skrobu. Dobrym zdrojem rezistentniho Skrobu jsou
také celozrnné téstoviny.

Téstoviny se fadi mezi potraviny s nizkym glykemic-
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kym indexem. Neékteré jsou navic rezistentnim Skrobem
obohacovany pro zvySeni pfijmu vldkniny. V naSi praci
jsme se zaméfili na sledovani obsahu rezistentniho Skrobu
v této komodite.

V obchodni siti bylo zakoupeno 12 vzorkt rtiznych
druhti téstovin (vajecné, bezvajecné, celozrnné a semolino-
vé) pochazejicich od riznych vyrobecll (tuzemskych i za-
hrani¢nich). Pro stanoveni jsme vyuzili enzymovy set do-
davany firmou Megazyme International Ireland, Ltd.

Zmény obsahu rezistentniho Skrobu byly sledovany
po uvareni a nasledném skladovani za riznych podminek.

V syrovych téstovinach se obsah rezistentniho Skrobu
z celkového skrobu pohyboval vrozmezi 0,4-0,5 %.
V téstovinach, které byly po uvarfeni skladovany po dobu
4 hodin pfi laboratorni teploté, se obsah pohyboval
v rozmezi 1,8-3,2 %. Nejvétsi nartist obsahu rezistentniho
Skrobu byl zaznamenan pfi skladovani uvatrenych téstovin
v chladnicce (4 °C) po dobu 28 hodin, obsah rezistentniho
Skrobu byl stanoven v rozmezi 2,0-3,9 %. K nejmensimu
nartstu obsahu rezistentniho Skrobu doslo pfi skladovéni
uvafenych téstovin po dobu 4 hodin pfi teploté 65 °C, kde
se obsah pohyboval v rozmezi 1,5-2,9 %.

Bylo zjisténo, Ze vafenim se zvysi obsah rezistentniho
Skrobu v té€stovinach. Pfi skladovani za laboratorni teploty
dochézi k retrogradaci $krobu a tim i k nardstu obsahu
rezistentniho Skrobu. Pfi skladovani pti 65 °C byl obsah
Skrobu niZ8i nez pfi skladovani za laboratorni teploty, tu-
diz nedochazelo k rozsahlejsi retrogradaci. Zatimco pfi
skladovani v chladni¢ce byl zaznamenin vyznamnéjsi
narust rezistentniho $krobu, ktery byl pravdépodobné zpu-
soben probihajici rozsahlejsi retrogradaci.

KINETICS OF DISSOLUTION OF Na*
[CARBOXYMETHYLCELLULOSE]
AND OXYCELLULOSE MIXTURE

ALENA MACHACKOVA?, LUBOMIR LAPCIK?,
JIRI RASNER?, ANTONIN PROCHAZKA?,
ANTONIN MINARIK?, and MICHAL BARTOS"

“ Institute of Physics and Materials Engineering, Faculty
of Technology, Tomas Bata University in Zlin, Nad
stranémi 4511, 760 05 Zlin, * Research Institute for Or-
ganic Synthesis, Rybitvi 286, 533 54 Rybitvi 296
llapcik@ft.utb.cz

There was studied the kinetics of dissolution of solid
films of NaCMC and OC prepared from their mixtures in
water by fast plaster casting method on Petri dishes. The
dependences of the kinetics parameters of the process (tq,
Uoc, AHﬂj, RA;;) on the given polymer compositions were
determined. It has been found, that internal pressure in the
solid swollen layer decreased with increasing content of
OC in the mixture as well as the activation enthalpy of
diffusion connected with swelling AH;ED,S‘
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CHEMICAL CHARACTERISTICS
AND FUNCTIONAL PROPERTIES OF OXIDIZED
POTATO STARCH - CONGLYCININ COMPLEXES

IRENEUSZ MACIEJASZEK, KRZYSZTOF
SUROWKA, RYSZARD MACURA, and IWONA
TESAROWICZ

Department of Refrigeration & Food Concentrates, Uni-
versity of Agriculture, Balicka Street 122, 30-149 Krakow,
Poland

rtsurowk@cyf-kr.edu.pl

Polysaccharides and proteins are the fundamental
components of agricultural raw materials that are used for
food and non-nutritional applications. Under favourable
conditions these macromolecules can interact and as
a results new products can be obtained. The objective of
this study was to adapt the method of electrosynthesis for
the production of complexes of oxidized potato starch
(Lubox) with conglycinin (a 7S soy globulin), and to
evaluate the functionality of such obtained products.
Aqueous solutions containing Lubox and 7S, at various
ratios, were brought to pH 8 and the electosynthesis was
conducted at 12 V. Insoluble complexes were collected
from anode and freeze dried. They were usually richer in
protein than the initial blends. It was shown, by the FTIR
analysis, that carboxylic groups and peptide moieties, as
well as probably hydrophobic interactions, are involved in
complex formation. Thermogravimetry showed that the
complexes are slightly more thermally stable than their
components alone. The analysis of X-ray diffractograms
showed that electrosynthesis of soy conglycinin with
Lubox did not lead to crystalline products. Instead, a par-
tial denaturation was observed as was proven by the DSC
method. Electrosynthesis provided insoluble products, and
this is reflected by very low nitrogen solubility index
(NSI), their water holding capacity (WHC) was relatively
high and increased with an increase in Lubox contribution
in initial blend. Sorption isotherms of electrocomplexes
are typical for biopolymers such as proteins and polysac-
charides, and are located below isotherms for both sub-
strates. Irrespective of the fact, that 7S globulin had supe-
rior emulsifying properties among soy proteins, complexes
obtained had the low emulsifying activity. Likely, the poor
solubility could be responsible for it. Rheological proper-
ties were recognized for 20% aqueous suspensions, involv-
ing oscillatory mode. It was observed that elasticity domi-
nated over viscosity, suggesting interactions, which main-
tain the structure of weak gels. Taking biodegradability
into consideration complexes had distinctly higher suscep-
tibility for proteolysis than amylolysis and remarkable
intensity in decomposition was observed by soil bacteria

To sum up, there a two factors limiting the potential
applications of 7S soy protein — oxidized potato starch
electrocomplexes namely low solubility and weak emulsi-
fying properties. However, they can be considered as sup-
porting materials in food related and non-nutritional appli-
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cations. Utilisation of potato starch as a substrate for non-
nutritive purposes falls in with the current policy of Euro-
pean Union, which limits the potato harvest for nutritional
usage.

UCINEK AMIDOVANEHO PEKTINU

NA HOMEOSTAZI CHOLESTEROLU U POTKANU
WISTAR: SROVNANI S DALSIMI SORBENTY
STEROLU

MILAN MAROUNEK, ZDENEK VOLEK,
EVA SKRIVANOVA a DAGMAR DUSKOVA

Vizkumny sistav Zivocisné viroby a Ustav Zivocisné fyzio-
logie a genetiky AV CR, Praha
marounek@iapg.cas.cz

Potkani byli krmeni dietou s vysokym obsahem cho-
lesterolu, doplnénou o  celulosu (kontrola),  N-
oktadecylpektinamid, psyllium & cholestyramin a 60 gkg™.
Pektinamid, cholestyramin a psyllium snizily sérovy choleste-
rol z 3,41 pmol ml™ na 1,68, 1,78 a 2,04 pmol ml™, rovnéZ
cholesterol v jatrech. Psyllium a cholestyramin vyznamné
zvySily koncentraci Zlucovych kyselin v exkrementech,
zatimco pektinamid zvysil fekalni vylu€ovani neutralnich
steroldi.

VYZNAM ZLOZENIA SKROBU A MOZNOSTI
JEHO OVPLYVNENIA

DANIELA MIKULiKOVA“, LENKA KLCQVA“, )
STEFAN MASAR?, VIERA HORVATHOVA" a JAN
KRAIC*®

“ Vyskumny ustav rastlinnej vyroby Slovenského centra
polnohospodarskeho vyskumu, Bratislavska 122, 921 68
Piestany, * Fakulta prirodnych vied Univerzity sv. Cyrila a
Metoda, Namestie J. Herdu 2, 917 01 Trnava, Slovenskad
republika

mikulikova@vurv.sk

Vicsina rastlinnych Skrobov pozostava z 20-30 %
amylozy a 70-80 % amylopektinu. Niektoré plodiny (napr.
strukoviny, najmé hrach so zvraskavenym povrchom se-
mien), ich mutanty (jaémen Glacier), pripadne geneticky
modifikované odrody kukurice, pSenice alebo jacmena
vSak majui podiel amylozy vyssi (az 80 %). Okrem toho
existuji voskové (tzv. waxy) skroby, ktoré amylozu vobec
neobsahuju alebo sa v nich nachaddza v znizenom mnoz-
stve.

Fyzikalno-chemické vlastnosti Skrobu (najmi jeho
rozpustnost, napuciavanie, zelatinizacia, hydrolyza
a retrogradacia) a z nich vyplyvajuca pouzitel'nost’ su dané
pomerom amylézy a amylopektinu. Vztahy medzi zloZe-
nim a vlastnost'ami Skrobu st najviac preskimané v peka-
renstve, sladovnictve, pri vyrobe cestovin a pri tvorbe
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zdraviu prospesného rezistentného (odolného, nestravitel-
ného) Skrobu.

V zastupeni podielu amylézy a amylopektinu maja
vyznamné postavenie dva Specifické izoenzymy syntézy
Skrobu: na granuly viazana Skrobova syntetaza (GBSSI)
a vetviaci enzym BEIIb. Izoenzym GBSSI je v obilnindch
podmieneny génmi WAXY, v zemiaku génom AMF
a v hrachu génom LAM. Zabudovanim mutovaného génu,
ktory spoOsobi stratu tejto izoformy, mozno v Skrobe znizit'
(az celkom eliminovat’) obsah amylézy. Mutécie génu AE
obilnin alebo génu R hrachu spdsobuju stratu vetviaceho
izoenzymu BEIIb.V dosledku tychto mutacii je v Skrobe
podiel amylozy zvyseny. SPachtenim alebo pomocou bio-
technoldgii mozno cielene ziskat' skrob s pozadovanym
zastipenim amylozy a amylopektinu podl'a ti¢elu, na ktory
je urceny.

Na naSom pracovisku sme sa zamerali na molekular-
nu selekciu genotypov vzniknutych na baze slovenskych
odrdd psenice so zahrani¢nymi full waxy liniami (vznikli
krizenim prirodzenych mutantov Kanto 107 x BaiHuo)
s cielom ziskat' nové linie bez amylozy (nepotravinové
vyuzitie) aj linie so znizenym podielom amylozy
(potravinové vyuZitie).

Izoenzym GBSSI je v pSenici kodovany troma génmi
WAXY: Wx—A; (TAS chromozom), Wx—B; (4AL) a Wx—D,
(7DS). Tieto gény mozu mat normalne (funkcéné) alebo
mutované (nefunkcné, tzv. nulové) alely. Ak sa v genome
pSenice nachadzaju iba funkcéné alely waxy, aktivita
GBSSI je normélna a vznikd normalne mnozstvo amylozy.
Pritomnost’ mutovanej (nulovej) alely waxy vSak spdsobi
vyrazné zniZenie enzymovej aktivity GBSSI, preto vznikd
menej amylozy. Obsah amylozy je nepriamo umerny poctu
mutovanych alel waxy. V pritomnosti vSetkych troch sa
podiel amylézy v skrobe zniZi az na nulovi hodnotu.

Prenos jednotlivych nulovych alel waxy sledujeme
pomocou vhodnych primerov v PCR analyzach. Pre U¢in-
nu produkciu bioetanolu sa snazime vyselektovat' novu
liniu pSenice s vysokym obsahom $krobu bez amyldzy.
Tato linia bude mat’ v genéme vSetky tri nulové recesivne
alely waxy v homozygotnom stave. V porovnani s beznou
pSenicou by mal mat’ jej Skrob zvySenu schopnost’ napu-
&iavat a viazat' vodu, zvysena rychlost’ aj hibku hydrolyzy
a nizSiu teplotu Zelatinizacie.

Pre zlepsSenie kvality cestovin sa snazime zabudovat’
nulové alely Wx—A41b a Wx—B1b do gendému slovenskej
tvrdej pSenice. ZvySeny podiel amylopektinu by mal vy-
razne zlepSit' textiru aj chutovu kvalitu cestovin, zvysit’
viskozitu, ¢islo poklesu a napucavost’ skrobu a znizit’ tep-
lotu Zelatinizacie.

Tato praca vznikla za podpory Ministerstva pédohospo-
darstva SR (projekt 2006 UO27/091 05 01/091 05 11 Bio-
logické faktory podmienujuce efektivnu a konkurencie-
schopnu rastlinnii vyrobu,).
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A SPONTANEUOS SELF-ORGANISATION
PROCESS OF POLYSACCHARIDES IN LIQUID
AND GEL-LIKE PHASES

ANTONIN MINARIK, LUBOMIR LAPCIK,
ANTONIN PROCHAZKA, LUBOMIR LAPCIK, Jr.,
ALENA MACHACKOVA, and BARBORA
LAPCIKOVA

Institute of Physics and Materials Engineering, Faculty of
Technology, Tomas Bata University in Zlin, Nad stranémi
4511, 760 05 Zlin
llapcik@ft.utb.cz

There was studied an influence of thermodynamic
flow on the thermal Rayleigh — Benard convection in con-
centrated solutions and dispersions of solid particles in
selected cellulose derivatives. As the common parameters
of the process characterisation there were used the
Rayleigh and Marangoni numbers. The geometry of origi-
nating Benard cells are characterised with fractal dimen-
sion values. Light — microscopy pictures of them have
a characteristic symmetry.

PHYSIOLOGICAL EFFECTS OF 3-GLUCANS IN
MACROORGANISM

MIROSLAYV NOVAK* and JANA COPIKOVA

Institute of Chemical Technology, Department of Carbo-
hydrate Chemistry and Technology, Technicka 1905,
166 28 Prague 6

novaks@vscht.cz

B-Glucans show notable physiological effects; this is
their most important quality and the reason why so much
attention has been devoted to them. They belong to bio-
logical response modifiers (BRMs), and exert pronounced
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immunostimulating role in macroorganisms. The most
pronounced effect of -glucans consists in augmentation
of phagocytosis and proliferative activities of professional
phagocytes, first of all macrophages. On the other hand,
their proinflamatory activities can lead to certain side
effects.

This work was supported by the Czech Science Foundation
(project 521/07/J039).

VLIV KARAGENANU NA VNIMANI{ INTENZITY
JAHODOVEHO AROMA V MODELOVEM
VZORKU PUDINKU

ZDENKA PANOVSKA, DOBROMILA LUKESOVA
a ALENA VACHOVA

Ustav chemie a analyzy potravin, Vysoka $kola chemicko-
technologicka, Technicka 3, 166 28 Praha 6
Zdenka.Panovska@yvscht.cz

Textura a viskozita potravin hraje velmi vyznamnou
roli pfi jejich oblibé. Jakym zplsobem latky upravujici
texturu ovliviuji lidské vniméni chuti a viin€ a jak naopak
chutové latky ¢i aroma ovliviiuji lidské vnimani textury je
pfedmétem  studia mnohych  vyzkumnych  tymu.
V sedmdesatych letech, napf. Marschall a spol. zkoumal
vnimani sladké chuti v gelech tvorenych péti polysachari-
dy. Zjistili, ze intenzita sladké chuti byla vice vnimana
v karagenovém gelu a nejméné v kukuficném skrobu. Pek-
tin, zelatina a agarovy gel mély stfedni hodnoty vniméni
sladkosti. Autofi korelovali subjektivni pocit vnimané
sladké chuté s riznymi fyzikalnim parametry gelt jako je
tvrdost, soudruznost apod. Zadny testovany parametr nebo
skupinu parametrii nebylo moZno pouZzit pro vysvétleni
rozdilti ve vnimani sladké chuti.

Také v osmdesatych a devadesatych letech byla tato
problematika pfedmétem zajmu nékterych védci. Po mno-
ha vyzkumech se dospé€lo k obecnému zavéru, ze vnimani
aroma i chuti klesa se stoupajici viskozitou, ale také dalsi
vlivy jako jsou napf. vzajemné vazby, povlak Ustni dutiny
atd., hraji pfi vnimani vyznamnou roli. Baines a Morfia
(1987) zjistili, ze se vnimani sladké chuti a jahodového
aroma snizuje v pritomnosti guarové gumy.

Hollywood a kol. (2002) se ve své praci zaméfili na
sledovani intenzity sladké chuti a aroma ve vzorcich obsa-
hujicich rizné koncentrace hydroxypropyl-methycelulosy
(HPMC).

Cilem prace senzorické laboratofe bylo porovnat vliv
karagenanu na vnimani intenzity jahodového aroma a dal-
Sich senzorickych charakteristik v modelovych vzorcich
pudinku. Modelovy vzorek se skladal z tapiokového Skro-
bu, mléka, cukru a jahodového aroma. Na senzorickém
hodnoceni se podileli zaméstnanci a studenti VSCHT Pra-
ha. Prvni hodnotitelska skupina (panel P1) se skladala ze
studenti ¢tvrtého a patého ro¢niku Fakulty potravinaiské
a biochemické technologie VSCHT, postgradualnich stu-
dentl a zaméstnanct §koly. VSichni hodnotitelé absolvova-



Chem. Listy 102, 837-858 (2008)

li kurs senzorické analyzy. Jednalo se o 27 hodnotitelt,
25 zen a 2 muzi ve véku 22—-60 let.

Druhé skupina (panel P2) byla sloZena ze studenti
prvniho ro¢niku Fakulty potravinafské a biochemické
technologie VSCHT. Tito hodnotitelé v pribéhu semestru
prosli zékladnim senzorickym Skolenim. Panel se skladal
z 63 hodnotitel, 43 Zen a 20 muzt, ve véku od 19 do 25
let.

Bylo zjisténo, ze pridavek karagenanu vyrazné ovliv-
nil nejen hustotu vzorku, ale i vnimani pfijemnosti jahodo-
vé chuti. Rozdily mezi pudinkem s karagenem a pudinkem
bez karagenanu v piijemnosti jahodové chuti a v hustoté
vzorku byly statisticky vyznamné. Vzorek s karagenanem
byl vniman jako hustsi, ale mél mén¢ piijemnou jahodo-
vou chut’ oproti pudinku bez karagenanu. Tyto parametry
byly statisticky vyznamné u obou paneld. Panel P2 zazna-
menal vice rozdili mezi pudinky, coz mohlo byt zpiisobe-
no veétsim poctem hodnotitelti. OdliSnosti byly v piijem-
nosti vuné, prijemnosti sladké a jahodové chuti
a v tuCnosti. Pudink bez karagenanu me¢l vyssi piijemnost
vuné, vyssi byla i ptijemnost sladké a jahodové chuti. Pu-
dink s karagenanem byl oproti druhému vzorku hodnocen

v

OBSAH PEKTINU V KRAJOVYCH ODRUDACH
JABLEK

OTAKAR ROP, DANIELA KRAMAROVA, PAVEL
VALASEK A PAVEL BREZINA

Ustav potravindiského inzenyrstvi, Fakulta technologicka,
Univerzita TomdSe Bati ve Zliné, nameésti T.G. Masaryka
275,762 72 Zlin

rop@ft.utb.cz

V jednotlivych oblastech stfedni Evropy byly bézné
vysadby mistnich, pro dany region typickych ovocnych
dfevin, které dnes nazyvame krajovymi odridami. Obce
byly vétSinou obklopeny pasmy vysokokmennych sadi.
V souvislosti s intenzifikaci ~ zemé&dé&lstvi,  zejména
v poslednim stoleti, zacalo dochézet k pfechodu na inten-
zivni péstovani ovocnych dfevin. Tento péstitelsky zpisob
je charakterizovan péstovanim méné vzristnych, ale vyso-
ce produktivnich ovocnych rostlin.

V ramci zmény tohoto péstitelského zptisobu se zaca-
ly odstrafiovat nejenom extenzivni (vysokokmenné) vysad-
by, ale také polni kfoviny a meze a doSlo tak ke zniCeni
mnoha biotopil. Z nasi prirody se vytratilo nebo dostalo na
okraj z4jmu mnoho rostlinnych druht a odrad'.

Za tucelem naseho vyzkumu jsme se vénovali nckte-
rym typickym krajovym odriiddm jabloni v jihovychodni
casti Bilych Karpat v oblasti Valasskych Klobouk. Pravé
ke krajin€ Bilych Karpat oded4vna patii sady a zahrady se
starymi regionalnimi vysokokmennymi odriidami ovoce®.
Z krajovych odriid jsme stanovovali obsah pektinu u odrtid
Biesterfeldska reneta, Car Alexander, Gascoyneho Sarlato-
vé, Grahamovo, Jadernicka moravska, Kratkostopka kra-
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lovska, Matcino, Panenské ceské, Strymka, Lebelovo.
Vedle krajovych odriid jsme pro srovnani provedli analyzu
i béznych trznich odrid, ziskanych ze zminéné lokality,
a to: Golden Delicious, Spartan a Rubin.

Plody jabloni byly sklizeny v konzumni zralosti vzdy
z péti stroml dané odriidy. Pro méfeni byly z kazdého
stromu pouzity 3 opakovéani (dohromady tedy u kazdé
odridy 15 opakovéani). Pro urceni mnozstvi pektinu byl
proveden vyluh jable¢né drti kyselinou chlorovodikovou
¢= 1 moldm™. Pektin byl potom stanoven fotometricky
jako zbarveny komplex tvofeny produktem termického
rozlozeni galakturonové kyseliny s m-hydroxybifenylem
v prosttedi koncentrované H,SOy (cit.”).

Nejvyssi obsahy pektinovych latek byly naméfeny
ukrajové odrady Car Alexander, a to v praméru
3,93g100¢g" Gerstvé hmoty. Tato odrida pochazejici
z Ruska byla zejména v minulosti vyuZzivana na kulinarni
zpracovani. Vysokd mmnozstvi byla zaznamendna také
uodrid Strymka (3,11 g 100 g') a Jaderni¢ka moravské
(2,95 2100 g™"). Tyto odridy patii k typickym krajovym
v oblasti vychodni Moravy. Jiz dlouhou dobu jsou zde
vyuzivany pro piimy konzum, ale predev$im potom na
vyrobu vynikajicich destilatl, ovocnych pomazanek
a dalich potravinatskych vyrobka®. Z tradi¢nich trznich
odrid byl nejvyssi primérny obsah pektinu naméfen
u odridy Spartan, a to 2,55 g 100 g™\
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ENZYMATIC DETERMINATION OF B-GLUCANS
IN WOOD-DESTROYING FUNGI

PETRA SLAViéKOVA’*, JANA COPIKOVA,
and MIROSLAV NOVAK

Institute of Chemical Technology, Department of Carbo-
hydrate Chemistry and Technology, Technicka 1905,
166 28 Prague 6

petra.slavickovas@vscht.cz

B(1—3)-D-Glucans are known for their antitumor and
immunostimulating properties. Content of B-glucans in
selected samples of Phellinus and Inonotus spp., and in
their water extracts was determined by an enzymatic
method using a commercial kit K-YBGL 10/2005
(Megazyme, Ireland). Results were used for explanation of
FT-IR spectra of studied samples.

This work was supported by the Czech Science Foundati-
on, (project 521/07/J039).
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NANOFIBERS FROM HYALURONAN

LENKA SOUKUPOVA, KATERINA KNOTKOVA,
and VLADIMIR VELEBNY

CPN spol. s r.o0., Dolni Dobrouc 401, 561 02 Dolni
Dobrouc
soukupova@contipro.cz

Tissue engineering or regenerative medicine is an
interdisciplinary field that combines biology, medicine and
engineering. Biocompatibility, biodegradability and non-
toxicity are important properties of materials
(biomaterials) for this relatively new field of science. One
of the most promising materials for tissue engineering is
natural polymer hyaluronan. This vital polysaccharide
occurs for example in synovial fluid, extracellular matrix
and connective tissues. Hyaluronan can be used success-
fully for preparation of nanofibers and 3D scaffolds or
drug delivery.

This work describes preparation of nanofibers from
hyaluronan. The method used for preparation of nanofibers
was electrospinning with given parameters: work distance
110 mm and high voltage in the range from 18 to 61 kV.
Different molecular weights (137.9, 1109, 1690, 1800 and
2607 kDa) and different concentrations (1-2 wt.%) of
hyaluronan and different solvents (water and mixture of
alcohol/water) were tested. Samples were characterised by
scanning electron microscopy.

There was found out that hyaluronan with molecular
weight 137.9 kDa is not suitable for electrospinnig, but it
was used for decreasing surface tension of high molecular
weight hyaluronan solutions. Hyaluronan with molecular
weight higher than 1000 kDa was suitable for nanofiber
preparation by electrospinnig. Blends of high molecular
weight and low molecular weight hyaluronan are also suit-
able. The best solvents were mixtures of water and butan-
-1-ol, butan-2-ol or 2-methylpropan-2-ol. The nanofibers
were created in the form of net with nanobeads. With in-
creasing molecular weight of hyaluronan nanofiber nets
were denser. The formation of nanobeads decreased with
increasing molecular weight as well.

a

Fig. 1a SEM photo of hyaluronan net (1800 kDa) from butan-
2-ol/water 2/8 (x 5000), 1b SEM photo of hyaluronan net
(2607 kDa) from butan-2-ol/water 2/8 (x 1500)
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QUALITY AND SHELF LIFE ESTIMATION
OF EGG PASTA

KRZYSZTOF SUROWKA, IRENEUSZ
MACIEJASZEK, RYSZARD MACURA,
and JOANNA BANAS

Department of Refrigeration & Food Concentrates, Uni-
versity of Agriculture, Balicka Street 122, 30-149 Krakow,
Poland

rtsurowk@cyf-kr.edu.pl

Apart from bread, pasta is one of the most common
cereal food product that is consumed all over the word.
The simplest pasta manufacturing require just flour and
water. However, nowadays it is impossible to obtain the
product, which is stable and meets consumer demands,
without the deep knowledge on product technology which
is accompanied by a solid research background. There-
fore, the aim of the present work was to establish the shelf
life of 4-egg pasta obtained from common wheat flour of
the ash content not exceeding 0.55 %. It has been realised
by means of the “Accelerated Shelf Life Test” (ASLT),
adapted for the dried food products. This method, due to
the application of overestimated abuse parameters of stor-
age condition, is suitable for establishing, within a rela-
tively short time, a proper shelf life. In the present work
the following ASLT storage parameters were applied:
higher air relative humidity (up to 97 %), higher tempera-
ture (40 °C), crushing of the product, and its storage with-
out packaging. It was proved that 8-week storage under
higher air humidity (starting from 85 %) resulted in the
worsening of pasta brittleness, and in weakly perceivable
changes in taste and odour. The assessment of sorption
properties obtained via sorption isotherm analysis, as well
as BET equation indicated that monolayer value of pasta
examined was 0.0751 g H,O/g d.m. Considering the fact
that the water content in this product was 10.7 % (equal to
0.1201 g H,O/g d.m.), it should be stated that the pasta
analysed had a slightly higher moisture content than the
optimal. However, its water activity of approx.
0.47 protects it against the growth of every microorgan-
ism. In such pasta, pathogens may grow when its humidity
ranges approx. 14.6 %, which means that its a,,=0.8.

It was assumed that the processes, which led to the
fall in quality of 4-egg pasta, had a typical for such prod-
ucts value of Q¢=2.5. It leads to their 2,5-fold lowering,
accompanied by a temperature decrease by 10 °C. Taking
this into account, the results obtained in examined pasta at
40 °C by means of ASLT method lead to the conclusion
that the product stored at 20 °C, under conditions regulated
by Polish Standard PN-91/A-74017, should be stable for
12 months.
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SIZE DISTRIBUTION OF BARLEY GRAINS

ALENA SYKOROVA®, EVZEN SARKA®", ZDENEK
BUBNIK?, and MATYAS SCHEJBAL"

“ Department of Carbohydrate Chemistry and Technology,
b Department of Chemical Engineering, ICT Prague, Tech-
nicka 5, 166 28 Prague 6

evzen.sarka@vscht.cz

Barley primarily serves as a major animal feed crop;
smaller amounts of barley are used in health foods and in
the malting process.

Weight per thousand barley kernels and amount of
grain (free of extraneous material) retained on a 2.5 mm
sieve are main determinants of its quality. On the other
hand detailed geometric parameters of cereal grains are
also very important for the design of food engineering
processes, such as air transport, drying, milling, malting,
etc.

The aims of this study were to:

determine the kernel sizes of selected barley cultivars,
to develop five geometric models of barley kernels,
and to identify the one which gives the best fit to vol-
umes measured pycnometrically.

Image analysis was used to determine size parameters
of one hundred kernels of chosen varieties of Hordeum
vulgare L. The data for every kernel captured were stored
for further use, together with the mean, standard deviation
(SD), coefficient of variation (CV), and images them-
selves.

The measured data were then used to compute the
volume and surface area of each of the five kernel models
(Models 0-4), the results then being verified by pycnomet-
ric measurement. Maple 9.0 was used to calculate the sur-
face area of the general ellipsoid (Model 0). Models 1-3
represent various combinations of two parts of a general
ellipsoid with one or two cone frustums (calculated as the
difference between two cones). Model 4 was a combina-
tion of two cone frustums.

This research was supported by the Research Intention
Theoretical Fundamentals of Food and Biochemical Tech-
nologies of MSMT CR, No. MSM 6046137305.
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STRUCTURAL ANALYSIS OF ALGAE
FUCOIDANS

ANDRIY SYNYTSYA?, ALLA SYNYTS){A“, RADEK
POHL", LUCIE FESSLOVA®, FRANTISEK
KVASNICKA?, and PARK YONG-IL®

“ Institute of Chemical Technology, Technickda 1905, 166
28 Prague 6, Czech Republic, © Institute of Organic Che-
mistry and Biochemistry of the ASCR, Flemingovo nam. 2,
166 28 Prague 6, Czech Republic, © Department of Bio-
technology, Catholic University of Korea, Bucheon-si,
Gyeonggi-do 420-743, Korea

sinicaa@vscht.cz

Coastal area of southern Korea peninsula is a perspec-
tive region for growth and cultivation of brown algae that
is plentiful in biologically active fucoidans. Biological
activity and medicinal impact of these polysaccharides
depends strongly on their structural properties. The goal of
this study was structural characterization of fucoidan from
cultured sporophyll of Korean algae Undaria pinnatifida
in comparison with commercial fucoidans. Polysaccha-
rides were analyzed by FTIR, FT Raman, 1D and 2D
NMR, neutral sugar and organic elemental analysis. Mo-
lecular size and charge density were compared by separa-
tion methods (SEC, CE and ITC).

This study was supported by the Ministry of Educa-
tion of the Czech Republic (project No. CEZ:
MSM6046137305 and MSM6046137307) and by the
Catholic University of Korea and the GRRC program of
Gyeonggi province, Korea.

IDENTIFICATION OF ACETYLATED DISTARCH
ADIPATE IN A MIXTURE USING IMAGE
ANALYSIS MEASUREMENT OF GRANULE SIZES

EVZEN SARKA and ZDENEK BUBNIK

Institute of Chemical Technology, Technicka 1905, 166 28
Prague 6
evzen.sarka@vscht.cz

Cross-linking of starch reinforces the intermolecular
binding by introducing covalent bonds to supplement natu-
ral intermolecular hydrogen bonds. Cross-linking restricts
granule swelling, decreases peak viscosity on cooking, and
increases the stability of the gelatinized granule. Cross-
linked starch provides a stable, high viscosity paste that
may be subject to high temperature, high shear, or low pH.

Acetylated distarch adipate (ADA) is usually used as
a stabilizer or a thickener, a solvent/carrier/encapsulating
agent, a moisture control agent, flavours and flavour modi-
fiers, a texturizer, a release/antistick agent, a material han-
dling aid, a firming agent etc. Many food firms develop
dry mixtures which are applied for these purposes. Identi-
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fication of some properties of the starch used in these mix-
tures can be interesting for competitors or food and cus-
toms laboratories.

To determine the origin of ADA, it is necessary to
know size distribution in advance. The research work was
aimed at particle size distribution measurement of ADA
suspensions (two commercial pure products and a mix-
ture). Authors have chosen an image analysis method
(system NIS-Elements) combined with microscopic obser-
vation for particle size determination.

At first it was necessary to work out original measur-
ing methodology for starch granules, it included starch
granule iodine dying, choosing of suitable object-lenses,
design of lightning, preparing suitable subroutine in which
values of contrast and threshold are defined, etc. From
these size data the particle size distribution was calculated.

We detected that the starch in a mixture was wheat
ADA, but the mixture involved more frequency of bigger
starch particles when comparing with the commercial pure
sample.

The normality of size distribution of ADA particles
was tested. The normal distribution function of volume
fraction xy on equivalent diameter was discovered for
wheat ADA, but this distribution was not confirmed for
ADA from the mixture.

This research was supported by the Research Intention
Theoretical Fundamentals of Food and Biochemical Tech-
nologies of MSMT CR, No. MSM 6046137305.

ENZYMATICKE STANOVENI OBSAHU
AMYLOSY/AMYLOPEKTINU VE VZORCICH
OZIME PSENICE A SKROBU Z ODRUD
BRAMBOR PRO PRUMYSLOVE VYUZIT]

DAGMAR SIMKOVA® a LUDMILA PAPOUSKOVA”

* Vyzkumny ustav brambordisky s.r.o., Dobrovského 2366,
580 01Havlickivv Brod, ® Vyzkumny vistav rostlinné vyroby
v.v.i, oddéleni Genové banky, Drnovska 507, 161 06 Praha 6
simkova@vubhb.cz

Mezi obilovinami pé&stovanymi v Ceské republice
zaujima pSenice dominantni postaveni, a také brambory
tvofi velmi dulezitou soucast zemédélské produkce. Proto
je velmi vyznamné sledovat kvalitu téchto produktt. Vel-
mi dilezitou slozkou, ktera ovliviiuje kvalitu vétSiny rost-
linnych produktil, patii vedle obsahu bilkovin také obsah
Skrobu a jeho frakci amylosy a amylopektinu. Pomér téch-
to frakci urCuje nejen vlastnosti a chovani Skrobu, ale také
koncové vyuziti zemé&délskych plodin.

Metody stanoveni obsahu amylosy ve Skrobu jsou
pfevazné kolorimetrické, zaloZené na tvorb&€ amylaso-
jodovych komplexti. Dalsi pouzivané metody jsou napr.
ampérometrické nebo potenciometrické. V na$i praci se
budeme zabyvat zhodnocenim enzymatické metody, kdy
na dvou nezavislych pracovistich (Vyzkumny ustav rost-
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linné vyroby, v.v.i. aVyzkumny ustav bramborafsky
s.r.0.) byl ve viceletych pokusech stanovovan obsah amy-
losy v zrnu pSenice ozimé a ve vzorcich Skrobu z brambor
za pouziti kit firmy Megazyme. U této metody je vyuzi-
van princip tvorby komplexu mezi amylopektinem a lekti-
nem concanavalinem A, kdy je tento komplex po vysraze-
ni odstranén a obsah amylosy je po enzymatické hydrolyze
na D-glukosu méfen kolorimetricky. Probéhlo také mezilabo-
ratorni méfeni u dvou vzorki ozimé psenice (Sarka, Ber-
gland) a dvou vzorkt skrobu brambor (Amado, Roberta).

Protoze u méfeni vzorkti dochazi ke zna¢né variabilité
naméfenych hodnot, bylo pro zjisténi spolehlivosti metody
provedeno opakované méfeni standardu, kdy smérodatna
odchylka méfeni dosihla hodnoty 2,16% (VURV)
a2,18% (VUB). Pii¢emz vyrobce udava hodnotu pro
standard 5 %. Minimélni hodnota sm. odchylky byla
0,01 % (VURV) 20,04 % (VUB), max. 6,71 % (VURV)
a 5,23 % (VUB). Tento velky rozptyl chyby stanoveni je
problém u vzorkd, kdy méfeni probiha nejvyse
v duplikatech.

Hodnoty méfeni souboru vzorkd nebyly statisticky
vyznamné (P=0,69 u vybraného souboru psenice a P=0,47
u vybraného souboru brambor) a vykazovaly §iroké inter-
valy spolehlivosti.

Pfi mezilaboratornim méfeni obsahu amylosy mély
hodnoty naméfené ve VURYV vysi tendenci nez ve VUB.

Byla zkouSena vyssi navazka (1 g) vzorku oproti na-
vodu (20 mg) z divodu zmenseni vlivu matrice vzorku, ale
vysledky se neukazaly relevantni.

Byl také vyhodnocen rizny ptidavek concanavalinu
A v prib&hu stanoveni, kdy zvySenim mnozstvi concana-
valinu A dochazi ke snizeni hodnot vysledného obsahu
amylosy.

Podle nasich zjisténi se tato metoda jevi vyhodna jako
screeningova metoda pro zjisténi vysoce odlisnych odrid,
napf. ,,waxy“ odrid a odrid s béznym obsahem amylosy.
Neni v8ak priikazné pro rozliSeni odriid s podobnym obsa-
hem amylosy.

Supported by the Ministry of Agriculture of the Czech Re-
public, Projects Nos. 1G58076, 0002700602 and IG
57056. The results were obtained during the solution of
the project MZe CR NAZV IG 57056.

THE DEVELOPMENT CONCEPTION

OF BIOFUELS BASED ON STARCH

AND CELLULOSE SOURCES IN THE CZECH
REPUBLIC AND IN EUROPEAN UNION
Zvand predndska

JIRI TRNKA

Ministry of Agriculture of the Czech Republic
Jiri. Trnka@mze.cz

The article and the presentation describe the actual
state of using of biofuels based on starch sources (i.e. bio-
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ethanol produced from wheat and sugar-beet), the concep-
tion of biofuels usage according to the Ministry of agricul-
ture, the actual and the expectant legislation (i.e. EU direc-
tives and the sustainability criteria for biofuels) and the
possibility of production and usage of 2™ generation bio-
fuels in Czech Republic (i.e. bioethanol based on cellulose
sources).

COMPARISON OF SELECTED GRAIN
NUTRITIONAL QUALITY CHARACTERS

OF SPRING BARLEY (Hordeum vulgare, convar.
distichon, var. nudum (L.) Alef.) MATERIALS WITH
WAXY AND NORMAL STARCH

KATERINA VACULOVA",,EVA MACOVAP,
and MARTA BALOUNOVA®

“ Agrotest Fyto, Ltd., and Agricultural Research Institute
Kromeériz, Ltd., Havlickova 2787, 767 01 Kromériz, Czech
Republic, © Institute of Botany SAS, Slovak Academy of
Sciences, Dubravska cesta 14, 845 23 Bratislava 4, Slovak
Republic

In a set of seven Canadian cultivars (with waxy and
normal starch) and six new Czech lines of hulless spring
barley (normal starch) evaluated in 2003—-2005, variables
“starch type” and “genotype” were significant for selected
grain nutritional quality characters (contents of N-sub-
stances, fat, total, soluble and insoluble fibre, B-glucans
and saccharides), while crop year differences affected only
the content of saccharides, ash and total energy value of
grain.

Financial support from the Ministry of Agriculture and the
Ministry of Education, Youth and Sports, Czech Republic
under projects 1G57064, 1M0570 and MSM2532885901 is
gratefully acknowledged.

DIFFERENTIAL SCANNING CALORIMETRY
OF POLYSACCHARIDES

ANEZKA VESELA*, ANDRIY SYNYTSYA,
and JANA COPIKOVA

Department of Carbohydrate Chemistry and Technology,
Institute of Chemical Technology, Technickda 1905,
166 28 Prague 6

anezka.vesela@vscht.cz

Differential scanning calorimetry (DSC) belongs to
the group of thermo analytical methods. DSC measures the
heat effects, caused by chemical or physical changes, as
a function of temperature or time while the substance is
heated at a uniform rate. DSC reveals as a suitable method
for partial polysaccharide identification. Various types of
these biopolymers as well as their derivatives can be dis-
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tinguished by DSC according to the mechanism of their
decomposition. DSC measurement of polysaccharides in
an inert atmosphere leads to the observation of both endo-
thermic and exothermic events. DSC curves usually have
several peaks, the first of which is caused by the evapora-
tion of water. The other peaks are related to the decompo-
sition of polysaccharides. Endothermic peaks may result
from the subsequent fragmentation of polysaccharide
chains with the formation of char and volatile products,
whereas exothermic peaks may correspond to cross-
linking reactions that occur during the thermal degradation
and the following thermal degradation of a new cross-
linked material. The DSC curves are influenced by the
polysaccharide structure: the branching, type and position
of glycosidic bonds, molecular weight, functional groups
attached to the chain, etc. All peaks are possible to inte-
grate and to determine Topget.

Selected polysaccharides (cellulose, starch, amylose,
amylopectin, chitin, chitosan, pectin, locust gum, guar and
xanthan) and their derivatives (methylcellulose, carboxy-
methylcellulose) were analyzed in a nitrogen atmosphere,
temperature range 25-700 °C with the heating rate 10 °C min"
on DSC 131 (Setaram France). It was discovered that the
presence of carboxylic group or free aminogroup in poly-
saccharide cause exothermic degradation. The other poly-
saccharides decompose by depolymerisation, which is
endothermic process. It was also observed that some poly-
saccharides do not display only one peak. In comparing
the Tonsers that were, the linear chains are more thermo
stable than the branched ones, and the polysaccharides
with endothermic degradation are more thermo stable than
the ones with exothermal decomposition.

Specific structural properties and the presence of
characteristic functional groups cause various characteris-
tics on polysaccharides DSC curves that could be useful to
distinguish them.

This work was supported by the Ministry of Education,
Youth and Sports of the Czech Republic (project MSM
6046137305).

CHARACTERISTICS OF FUCOSE-CONTAINING
POLYSACCHARIDE FROM MYCELIUM
CULTURE BIOMASS OF Agaricus blazei MURILL

HSUEH-TING WANG, HUI-CHING YU,
and TING-JANG LU"

Graduate Institute of Food Science and Technology, Na-
tional Taiwan University, Taipei, Taiwan, 10617
tilu@ntu.edu.tw

Polysaccharides of Agaricus blazei Murill have been
considered as the major components for its immuno-
modulating and antitumor activities. To investigate the
active polysaccharides in A. blazei, we fractionated crude
polysaccharides from its mycelium culture biomass by
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a bioactivity oriented strategy. A fucose-containing acidic
polysaccharide fraction was isolated through selecting
precipitation of cetyltrimethylammonium bromide, a qua-
ternary ammonium salt, fractional precipitation with etha-
nol, DEAE-anion exchange chromatography and gel-
filtration chromatography. The polysaccharide did not
contain significant amount of protein and consisted of
arabinose, galactose, glucose, fucose, mannose, rhamnose,
galacturonic acid, glucuronic acid in the molar ratio of 7.1:
13.2: 2.8: 13.5: 32.6: 6.5: 21.5: 2.8. The molecular weigh
of this polysaccharide was 3.5x10° Da. The polysaccha-
ride showed significant TNF-a cytokine stimulating activ-
ity on RAW264.7, a murine macrophage-like cell line used
as a bioactivity screen system.

VARIATION OF POLYSACCHARIDES AND (1,3;
1,6)-p-D-GLUCANS IN BIOMASS OF Ganoderma
lucidum MYCELIUM CULTURE

CHUNG-HUANG WANG?, LI-LIN HSU?,
BEEN-HUANG CHIANG?®, MIAW-LING CHEN",
BI-FONG LIN", and TING-JANG LU*

* Graduate Institute of Food Science and Technology,

b Graduate Institute of Microbiology and Biochemistry,
National Taiwan University, Taipei, Taiwan, 10617
tilu@ntu.edu.tw

In our previous study, the (1,3)-p-D-glucans with (1,6)-
B-D-glucosyl branches have been proved to be the most
abundant active polysaccharides in a hot-water extract of
fruiting bodies of Ganoderma lucidum, a popular Tradi-
tional Chinese Medicine ingredient. Mycelium culture and
fermentation significantly increases the biomass and poly-
saccharide production of this mushroom, but the effects of
producing method on polysaccharide composition are still
not clear. This study aimed for the polysaccharide profile
changes caused by cultivating condition and investigation
major active polysaccharide in mycelium biomass using
TNF-a cytokine stimulation on RAW264.7, a murine
macrophage-like cell line, as screening system. Our re-
sults indicated that polysaccharide mass production and its
sugar composition profile had significantly changed from
different cultivating condition. Although glucose was still
the major glycosyl unit of polysaccharides in most myce-
lium culture samples, the contents of polysaccharides and
(1,3; 1,6)-B-D-glucans varied in the range of 68~323 mg/
dL and 0.4~168 mg/dL, respectively. The degree of
branching, an essential feature for biological activity, of
the B-D-glucans also varied from 0.08 to 0.23. The content
of (1,3; 1,6)-B-D-glucans was well correlated with TNF-o
stimulating activity on RAW264.7. Removal of the B-D-
glucans significantly reduced the TNF-a stimulating activ-
ity of the polysaccharide extracts. Our results provided
applicable evidences to support the use of (1,3; 1,6)-B-D-

856

Polysacharidy 2008

glucans as biological marker of G. lucidum mycelium bio-
mass.

LOW- AND HIGH-TEMPERATURE PROCESSES
AND MECHANISMS IN THE PREPARATION
OF POROUS CERAMICS VIA STARCH
CONSOLIDATION CASTING

ZUZANA ZIVCOVA, EVA GREGOROVA and
WILLI PABST

Department of Glass and Ceramics, Institute of Chemical
Technology, Prague, Technicka 5, 166 28 Prague 6
Eva.Gregorova@yvscht.cz

Porous ceramics have a wide range of applications at
all length scales, ranging from filters, membranes and
catalyst supports to biomaterials and bone tissue engineer-
ing scaffolds, pyro- and piezoelectric functional ceramics,
as well as high-temperature acoustic and thermal insula-
tion. Using pore-forming agents (PFAs) is one of the
methods to prepare porous ceramics, and biopolymeric
PFAs have gained a prominent position today. In particu-
lar, starch can be used as a PFA in a new ceramic shaping
technique, called starch consolidation casting, where it has
at the same time body-forming (consolidating) agent,
transforming the viscous ceramic suspension into an elas-
tic (rigid) ceramic body, which can subsequently be dried
and fired. In this work we first analyze the shaping step in
starch consolidation casting, which involves temperature-
induced swelling and gelatinization of starch in water (at
temperatures in the range 60—80 °C) and explain the inter-
play between purely steric effects (swelling kinetics) and
rheological changes of the starch-containing aqueous ce-
ramic suspensions. A simple mathematical model is pre-
sented, which exploits the measured swelling kinetics of
starch granules (by water uptake, measured via laser dif-
fraction) as an input information to predict the time neces-
sary for pressing the ceramic particles to the smallest vol-
ume configuration (random close packed or maximally
random jammed structure). It is shown that, although steric
(excluded volume) effects are crucial in determining the
final pore structure, they are not sufficient for consolida-
tion (body formation). Gelatinization at high temperature
(accompanied by amylose diffusion into the interstitial
voids between the submicron ceramic powder particles)
and the corresponding rheological changes, as well as ge-
lation upon cooling, are other key factors. Secondly, the
burnout behavior of starch and related PFAs during heat-
ing is characterized by thermal analysis (thermogravimetry
and differential thermal analysis), including analysis of the
developing gases by mass spectrometry. Based on the the-
mal analysis results, possibilities of optimizing the starch
burnout process are indicated (inserting hold times at 300
and 500 °C, fast heating below and above these tempera-
tures). With this heating schedule defect-free starch burn-
out should be possible even for large body thickness and
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high starch content (> 50 vol.% related to the ceramic
powder). Finally, the influence of the maximum firing
temperature on the microstructure, in particular the poros-
ity, of alumina ceramics prepared with potato starch is
investigated and the relevant sintering mechanisms are
discussed. Special attention is paid to partial sintering ef-
fects in the temperature range below 1500 °C (1100-
1500 °C). It is shown that the large pores originating from
starch burnout do not contribute to overall shrinkage of the
ceramic bodies during firing, because due to their large
diameter (low curvature) the drving force for pore closure
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is too low. Thus, the shrinkage of ceramic bodies made
with starch is entirely determined by the sintering behavior
of the alumina matrix (including interstitial voids, which
are eliminated in the final sintering stages) and more or
less independent of the amount and type of starch.

Support within the frame research program "Preparation
and Research of Functional Materials and Material Tech-
nologies using Micro- and Nanoscopic Methods", (Grant
MSM 6046137302, MSMT) is gratefully acknowledged.



