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Vysoké uceni technické v Brné, Purkynova 118, 612 00 Brno
babak@jfch.vutbr.cz

V syraistvi je vyzadovana vysoka kvalita mléka
z diivodl zasadniho vlivu na jakost syrt. Vyrobni mléko musi
splilovat nejen obvyklé pozadavky kvality jako je senzoricka
jakost, mikrobiologicka Cistota, absence inhibi¢nich latek atd.,
ale dalsi specifické pozadavky, napf. vhodnou syfitelnost
a kysaci schopnost'. Syfitelnost je schopnost mléka sraZet se
syfidlem v dasledku koagulace hlavni mléc¢né bilkoviny —
kaseinu a tvofit tak syfeninu vyZadovanych vlastnosti®. Je
ovlivnéna chemickym sloZzenim mléka, zejména obsahem
vapniku v ionizované form&®, mnozstvim kaseinu a zastoupe-
nim jeho jednotlivych frakci, hodnotou pH, teplotou sklado-
vani a dal§imi faktory. Pfi zhorSené syfitelnosti se tvoii malo
kompaktni kiehka srazenina, takze znaéné mnozstvi syfeniny
i tuku odchazi do syrovatky a vytvoiené syry se pak vyznacuji
nizkou hodnotou susiny. To potom vede k ekonomickym
ztratam pii vyrobnim procesu’.

Hlavnim cilem této prace bylo v prib&hu daného obdobi
sledovat vyvoj syficich vlastnosti mléka vstupujiciho do vyro-
by syru s bilou plisni na povrchu (Pribina Ptibyslav).

Stanovovana tedy byla syfitelnost mléka jako Casovy
interval od ptidani syfidla do mléka do objeveni prvnich vlo-
ek srazejiciho se kaseinu® pomoci nefelo-turbidimetrického
snimace koagulace. Soucasn¢ byly téz analyzovany celkovy
dusik v mléce a titracni kyselost a studovany jejich vlivy na
parametr syfitelnosti. Primérna hodnota syfitelnosti u syrové-
ho mléka ¢inila 295 + 18 s, u pasterovaného pak 288 + 44 s.
Lze tedy fici, ze pasterace statisticky neovlivnila hodnotu
syfitelnosti, avSak chyba je vice nez dvojnasobna. Dale bylo
prokazano, ze celkovy dusik v mléce nema vliv na jeho syfi-
telnost. Naopak u titracni kyselosti byla prokdzana statisticky
vyznamna souvislost s parametrem syfitelnosti. Lepsi syfici
vlastnosti ma mléko s vyssi titacni kyselosti, tedy kyselejsi
mléko.

Z prace tedy plyne, Ze je dulezité¢ dodrzovat konstantni
titraCni kyselost mléka pii srazeni, dale pak zjistovat syfitel-
nost vyrobniho mléka jest¢ pied ptidavkem syfidla a podle
vysledku pak nastavit celkovou dobu koagulace tak, aby byla
ve fazi krajeni zpracovavana pokazdé syfenina o velmi bliz-
kych vlastnostech.
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DYNAMIKA OBSAHU TAZKYCH KOVOV
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(Fagopyrum esculentum Moench.)
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V sucasnej dobe je zaznamenany zvysSeny zaujem
o pestovanie pseudocerealii. Pohanka jedla (Fagopyrum escu-
lentum Moench.) je zaujimava pre vysoky obsah bielkovin,
vyéazeny obsah aminokyselin. Ma vplyv na regulaciu krvnej
zrazanlivosti a obsahu cholesterolu v krvia ma antioxidac-
ny uéinok .

Tazké kovy sa do potravin dostavajii roznymi cestami,
podobne ako d’alSie kontaminanty, ktoré sa vyznacuju rozdiel-
nym zdrojom povodu, vlastnostami ako aj pdsobenim na zivé
organizmy .

V praci sme sledovali dynamiku obsahu tazkych ko-
vov (Cd, Pb, Cr) v konzumnych castiach pohéanky jedlej
(Fagopyrum esculentum Moench.) pocas vegetacie. Analyzo-
vali sme 6 odrdd: Pyra, Spaginska, Emka, Kasho, Jana Cl
a Hrusowska.

Z dosiahnutych vysledkov mozno konstatovat, ze v
listoch pohanky jedlej (Fagopyrum esculentum Moench.) sme
namerali najvyssiu koncentraciu tazkych kovov vo vsetkych
sledovanych odrodach. Pocas vegetacie, koncentracie obsahu
tazkych kovov mali stipajucu tendenciu pri vSetkych odro-
dach aj v stonkach aj v listoch. Najvyssie pripustné mnozstva
(NPM) olova (0,2 mg kg™") a kadmia (0,1 mg kg™") stanovené
Potravinovym koédexom Slovenskej republiky boli niekolna-
sobne prekrocené.

Najvyssie prekrocenie obsahu kadmia sme zaznamenali
v odrode Pyra na konci vegetacie a predstavovalo hodnotu
1,38 mg kg™'. V pripade olova sme takisto prekroGili NPM.
Najvyssia hodnota bola zaznamenana u odrody Kasho (7,30
mg kg™), ¢o predstavovalo aZ 36 nasobné zvysenie a takisto
bola zaznamenana na konci vegetacného obdobia. Pri sledo-
vani d’alSiecho tazkého kovu, chromu, ani v jednom pripade
a ani pri jednej odrode nebolo zaznamenané prekrocenie
NPM. Nazky pohanky jedlej (Fagopyrum esculentum Mo-
ench.) takisto obsahovali nadlimitné mnozstva olova a kad-
mia. Namerané hodnoty olova v nazke pohanky jedlej
(Fagopyrum esculentum Moench.) boli od 0,3—-1,20 mg kg™
Najvyssie prekrocenie obsahu kadmia v nazke bolo zazname-
nané v odrode Hrusowska a Jana C1, pricom v obidvoch pri-
padoch malo hodnotu 0,310 mg kg™".

Nase vysledky naznacuju signifikantné riziko kumulacie
tazkych kovov rastlinami pohanky, preto treba dosledne
sledovat’ obsahy rizikovych kovov v jej konzumnych castiach.

Prispevok vznikol s finanénou podporou grantu VEGA
1/0030/09.
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VYUZITi EXTRAKCE NADKRITICKOU TEKUTINOU
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Antioxidanty jsou latky branici organismy pied Skodli-
vym vlivem volnych radikald, které mohou zptisobovat fadu
vaznych onemocnéni, jako jsou rakovina nebo kardiovasku-
larni nemoci. Tyto volné radikaly vznikaji v téle jak vlivem
vnéjsiho prostiedi (koufeni, vyfukové plyny apod.), tak vli-
vem vnitiniho prostfedi organismu (napft. syntéza adrenalinu).
Antioxidanty tlumi u¢inek téchto velmi agresivnich latek
nebo je prevadi do méné reaktivnich ¢i zcela nereaktivnich
stavi.

Antioxidanty lze rozd¢lit na ptirodni a syntetické. Synte-
tické ziskavame ptfipravou v laboratofich. Pfirodni antioxidan-
ty se nachazeji v témét vSech druzich rostlin, ze kterych se
musi izolovat s vyuzitim vhodnych extrakénich technik. Mezi
pfirodni antioxidanty patfi zejména flavonoidy, kumariny
a tokoferoly. Vzhledem k jejich vlastnostem se dnes vyuzivaji
také v potravinaiském pramyslu k zabranéni oxidace potravin,
napt. tokoferoly se ptidavaji do margarinii nebo vitamin C do
piva.

K jejich izolaci z bylin lze vyuzit riznych extrakénich
technik. V této praci byla vyuzita metoda extrakce s vyuzitim
Soxhletova extraktoru, kterd je stdle v praxi vyuzivana jako
standardni (normovana) technika v mnoha odvétvich chemic-
kého prumyslu. Z modernich extrakénich metod byla pouzita
extrakce nadkritickou tekutinou (SFE). Jejimi vyhodami jsou
minimalizace pouziti organickych rozpoustédel a také pomér-
né kratka doba trvani jednotlivych extrakei, coz je dosazeno
praci nad kritickymi hodnotami tlaku a teploty daného roz-
poustédla (obvykle CO,). Vysledky ziskané¢ obéma technika-
mi byly na zavér porovnany z né¢kolika riznych hledisek, jako
napi. doby trvani extrakce, vytéznosti ¢i snadnosti provedeni
extrakce.

Projekt byl realizovan diky financni podpore grantového pro-
Jjektu Ministerstva Skolstvi, mladeze a télovychovy CR (projekt
MSM 0021627502).
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Process of storage has a significant impact on shelf-
life of apples, their overall physiology and content of related
substances beneficial to health. In the presented work selected
antioxidant parameters and faty acids (FA) composition in
common 3 varieties of apples available year-round in the
Czech Republic were analyzed. Apples were stored for
158 days at two types of controlled atmosphere with different
oxygen content (regular atmosphere—RA, modified atmos-
phere with lower oxygen-MA). Biological material was ob-
tained in cooperation with the Institute of Post-Harvest Tech-
nology MZLU in Lednice.

Fatty acid analysis was performed by GC/FID/MS sys-
tem. Activity of antioxidant ezymes (superoxide dismutase —
SOD, catalase — CAT, phenolic oxidase — PPO, lipoxygenase
— LOX) was determined by spectophotometric methods.
Group antioxidant parameters (total phenolics, flavonoids,
antioxidant activity—TAS, Randox) were analyzed spectro-
photometrically. Surface microflora was detected by Enviro-
check tests (Merck). Light microscopy was used for surface
change mionitoring.

First, sample preparation for enzyme asnd FA analysis
was optimized. Fruit samples for enzyme analysis were pre-
pared by using liquid nitrogen with the addition of detergent.
The highest content in apples exhibited CAT followed by
SOD, LOX and PPO. Higher and more stable enzyme activi-
ties were measured in modified atmosphere. Enzyme activi-
ties differed according to storage phase; at the beginning
mainly high SOD and LOX activities were observed. CAT
and PPO act probably synergistically and are activated as
defence systems in rippened and/or damaged fruits. Red ap-
ples exhibited generally shorter vitality than green apples.

For FA analysis from apple fruits previous isolation and
separation of lipid fractions by TLC was necessary. FA distri-
bution changed during storage similarly in all tested apple
varieties stored in all conditions — saturation degree increased
with time, so, levels of saturated FA increased, while some
other decreased. In all apple fractions major fatty acids (above
10 %) are palmitic, stearic, oleic and linoleic acid.

Modified atmosphere seems to be probably more favour-
able for maintaining of biological activity of apple fruits. Nev-
ertheless, the differences are relatively low and the high average
intake of apples in Czech population (cca 600 g/ week) contrib-
utes to their importance as natural antioxidant source.

This work has been supported by project 2B08057 of the
Czech Ministry of Education.
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Bez Cerny (Sambucus nigra) ziskava v poslednich letech
stale vétsi vyznam at’ uz pro jeho vonné a chutové vlastnosti
zpuisobené tékavymi senzoricky aktivnimi latkami, nebo pro
obsah ucinnych latek, které maji pozitivni vliv na lidské zdra-
vi. Ma Siroké vyuziti v I€Citelstvi, farmacii i potravinafstvi.
Vyuzivaji se viechny &asti kefe — kvéty, plody i listy'. Kvéty
obsahuji glykosidy (sambunigrin a rutin), éterické oleje, slizo-
vité latky a nékteré organické kyseliny a vitaminy. Rutin zvy-
Suje pruznost cév, snizuje hladinu LDL cholesterolu a ma
vyznamné antioxida¢ni G¢inky. Odvar ze suSenych kvétu je
mocopudny, podporuje poceni, snizuje hore¢ku a mirni kasel.

Plody bezu (bezinky) obsahuji organické kyseliny
(jablecna, citronova, vinna), cukry glukosu a fruktosu a vita-
miny, pfedev§sim A a C. Blahodarné ucinky maji pii léceni
migrén a jinych nervovych chorob. V syrovych a pfedevsim
nezralych plodech planého bezu se nachazi pomérné€ vysoké
koncentrace toxického sambunigrinu (az 0,1 mg 1" §tavy).
Sambunigrin je kyanogenni glykosid, ktery pfi poziti vyvola-
va nevolnost, prijem, zavraté, zimnici. Proto jsou v Cerstvém
stavu plody bezu jedovaté a mély by se konzumovat pouze po
tepelné upravé. Maji Siroké vyuziti pro pfipravu marmelad,
dzemt, povidel, kompotd, sirupu nebo bezinkového vina.
Slechtdné odriidy bezu obsahuji této toxické latky asi o jeden
fad méné nez plody planého bezu. Vzhledem k vysokému
obsahu anthokyanovych barviv ma §tava z plodd bezu tmavo-
¢ervenou az fialovou barvu a pouziva se jako pfirodni potravi-
naiské barvivo. Tyto latky se zaroven fadi mezi vyznamné
antioxidanty?.

Vyznamnymi péstiteli §lechténych odrtd bezu jsou Déan-
sko, Mad’arsko a Rakousko. Cesky potravinaisky primysl
vyuziva zatim pouze dovazené zmrazené plody, které se pfi-
davaji jako ovocna slozka do jogurtil. S péstovanim Slechté-
nych odrid u nas se v podstaté teprve zacina, nicméné zvysu-
jici se poptavka po produktech z ¢erného bezu zvysila i vé-
decky zdjem o tuto rostlinu. Siroké spektrum zdravi prospés-
nych latek obsazenych v bezu by mohlo v podobé vhodnych
modernich potravinatskych vyrobkl obohatit spotfebni trh.

Cilem této prace bylo identifikovat a kvantifikovat téka-
vé senzoricky aktivni latky ve vybranych odriidach bezu cer-
ného pomoci mikroextrakce tuhou fazi ve spojeni s plynovou
chromatografii s hmotnostni detekci (HS-SPME-GC-MS).
Byly analyzovany susené plody, mrazené plody, bezova §ta-
va, kompot a kvéty.
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Phenolic compounds are a group of natural antioxidants,
which can protect organism against negative effects of free
oxygen radicals. Main nutrition sources of phenolics are cere-
als, fruits, vegetables and some beverages as tea, coffee and
wine. Cereal foods and products belong to basic part of hu-
man nutrition. Except phenolics they contain high amount of
sugars, proteins, dietary fiber, vitamins and minerals. There
are many studies about benefit health effect of cereals in pre-
vention of cardiovascular diseases, cancer and hyper-
lipidaemia. This benefitial effect could be partially caused by
phenolics. Many cereals are mixed with other components
(e.g. cocoa, nuts, seeds, honey, chocolate and dried fruit),
which could enhance beneficial effect of cereal product.

The aim of presented work was to optimize methods for
analysis of phenolic content in different cereal matrixes — raw
cereals or cereal processed by different methods (e.g. flakes,
chips). In 24 kinds of cereal materials some group parameters
— total phenolics, total flavonoids and antioxidant activity
were measured by spectrophotometry. Individual phenolics
were analyzed by HPLC/UV-VIS and identified by HPLC/
PDA/ESI-MS. Sugar part of glycoside was determined by
HPLC/RI.

Phenolics form a heterogenous group of compounds at
different polarity. Thus, separate analysis of polar and less
polar compouns was done. First, extraction procedure for
isolation of phenolics from different cereal material was opti-
mized according to group of analyzed derivatives. Direct
water extraction, methanol and methanol/water extraction was
compared with ethylacetate extraction followed by vaccum
evaporation. Further, glycoside and aglycone analysis was
performed, thus, glycoside hydrolysis conditions were tested.

HPLC conditions were optimized too. For phenolic
separation Kinetex C18, Kinetex HILIC (Phenomenex) and
Zorbax EclipsePlus C18 (Agilent) columns were tested.
Separation was done in isocratic as well as gradient mode
using different ratio of methanol, acetonitril and acidified
water. Qualitative analysis and identification of individual
derivatives was evaluated based on PDA and MS data. Quan-
titative analysis was performed using external calibration. In
cereal samples about 30 different phenolic compounds were
identified. In all samples content of phenolic acids — gallic,
chlorogenic and ferrulic, catechins and catechin gallates and
flavonoids — rutin, quercetin, cyanidins were evaluated.
Analysis of aglycon phenolics was substantially more repro-
ducible and accurate when compared with glycoside form.

This work was supported by project 2B08057 of the Czech
Ministry of Education.
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Nizky obsah lipidov v zemiakoch robi z tejto plodiny
diétnu potravinu. Tvoria asi 0,8 % suchej hmoty (SH), resp.
0,1-0,2 % &erstvej hmoty (CH)'?. Lipidy v zemiakoch st
komplexnou zmesou, zahfiiajucou fosfolipidy, glykolipidy,
steroly, glyceridy a mastné kyseliny, hlavné zastupenie ma
kyselina palmitova, linolova a linolénové®,

V praci sme sledovali vplyv zvySenych obsahov Cd a Pb
v pode na ich kumulaciu v réznych odrodach zemiakov
(Junior, Impala, Adora, Livera, Agria, Asterix, Désirée) a na
celkovy obsah lipidov v zemiakoch.

Aplikaciou zvy3ujicich sa davok Cd (0; 3; 5; 10 mg kg™
pddy) sa jeho obsah vo vSetkych variantoch zvySoval
v jednotlivych odrodach v poradi Asterix-Agria-Livera-
Junior: var. A: 0,407-1,090; var. B: 1,675-2,510; var. C:
2,267-2,899; var. D: 2,832-3,513 mg kg’1 SH. Kumulacia Cd
v zemiakoch nemala Statisticky preukazny vplyv na obsah
lipidov; priemerny obsah lipidov (v %): A: 0,194; B: 0,395;
C: 0,255; D: 0,258. Aplikaciou zvySujucich sa davok Pb (0;
70; 105; 140 mg kg™' pody) sa obsah Pb okrem var. A zvyso-
val v odrodaich v poradi Désirée-Agria-Livera-Impala.
V odrode Impala sa potvrdila negativna korelacia medzi obsa-
hom Pb a lipidov v SH zemiakovej hl'uzy. Obsah lipidov
(v %): var. A: 0,163-0,193; B: 0,110-0,185; C: 0,130-0,187;
D: 0,120-0,160. Rovnako ako v zemiakoch pestovanych
v modelovych podmienkach vegetaénych nadobovych poku-
sov i v zemiakoch z pestovatel'skych ploch 4 lokalit Hontian-
skeho a Banskostiavnického regionu, ktory je charakteristicky
antropickym a prirodzenym typom kontaminacie pddy, sa
zvySené obsahy Cd a Pb v pode prejavili ich zvySenymi ob-
sahmi v SH zemiakov (v mg kg™): Cd 0,156 (Terany) — 1,428
(Prencov-1); Pb 0,02 (Terany) - 1,92 (Prencov-2). Ani
v tomto pripade sa nepotvrdila suvislost medzi obsahmi TK
a lipidov (v %) v zemiakoch: Terany 0,25; Hontianske Nemce
0,20; Prencov-1 0,31 a Prencov-2 0,17.

Na zaklade uvedenych vysledkov mozno predpokladat’,
ze zvySené obsahy tazkych kovov v pdde a ich kumulacia
v zemiakovych hluzach Statisticky preukazne neovplyviiuji
obsahy lipidov v zemiakoch.

Prispevok vznikol s financnou podporou grantu VEGA
1/0030/09.
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ZASOBNE BIELKOVINY AKO MARKERY
TECHNOLOGICKEJ KVALITY ZRNA Triticum spelta
L., Triticum durum DESF. A Hordeum vulgare L.
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Obsah a kvalita zdsobnych bielkovin — gluteninov
(pSenica) a hordeinov (ja¢men) je hlavnym faktorom ovplyv-
fujucim technologicku kvalitu. Jednotlivé HMW gluteninové
podjednotky a ich kombinécie sa v genotypoch pSenice vy-
skytuju s roznou frekvenciou. V sucasnosti pestovanych kva-
litnych odrodach sa vSak ich spektrum zuzuje na tie, ktoré
maju najvyssi vplyv na kvalitu miky'.

V nadviznosti na uvedené, sme sa zamerali na detekciu
individualnych HMW-GS elektroforetickou metédou SDS
PAGE podl'a metodiky ISTA (cit.?) v kolekcii 34 genotypov
Triticum spelta L. a 35 genotypov Triticum durum DESF.
a detekciu hordeinov pomocou skrobovej elektroforézy podl'a
optimalizovanej CSN 46 1085-1 (cit.*) v subore 30 genotypov
Hordeum vulgare L.

Genotypy pSenice $paldy sa vyznacuju viacliniovostou,
pricom bolo identifikovanych spolu 44 rozdielnych linii
HMW-GS. Na Glu-Al lokuse bola najcastejSie detegovana
alela 1, ktora sa povazuje za zdroj vysokej pekarskej kvality.
Opacny vplyv mal subor alel 6+8 najcastejSie detegovany na
lokuse Glu-B1 a 2+12 na lokuse Glu-D1. Glu-hodnotenie
bolo uréené v rozsahu hodnoét 4 az 8.

Odrody psenice tvrdej boli homogénne a jednoliniové,
pricom bolo identifikovanych 8 elektroforetickych profilov.
Dominantné zastiipenie predstavovali genotypy pSenice tvrdej
s komponentnou skladbou HMW-GS 0, 7+8 s Glu-
hodnotenim 4 (54 %), ¢o potvrdzuje moznost’ ich vyuZitia pre
vyrobu cestovin.

V analyzovanej kolekcii ja¢mena siateho bolo detegova-
nych 29 typov hordeinovych alel. Najvyznamnejsie bolo zis-
tenie pritomnosti alely A23, ktord je potencidlnym marke-
rom vysokej hmotnosti tisicich zfn a alely B47, ktora je
markerom vysokého obsahu extraktu v suSine sladu.

Tato praca bola rieSena v ramci grantovej vyskumnej ulohy
VEGA ¢. 1/0471/09.
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DETEKCIA CELIAKALNYQH AGENS
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Tr. A. Hlinku 1, 949 76 Nitra
eva.palencarova@gmail.com

Celiakia je jednou z najrozSirenejsich potravinovych
intolerancii na svete. Proaminové bielkoviny pSenice, raze,
jaémena a ovsa vyvolavaju u geneticky prediponovanych
jedincov poskodenie truktiry sliznice tenkého Greva'. Vhod-
nou terapiou pri tomto celozivotnom ochoreni je bezgluténova
diéta, pri ktorej pacient musi vylucit’ zo svojej stravy produk-
ty z uvedenych cerealii’. Velmi déleZité je presné testovanie
pritomnosti, resp. nepritomnosti celiakalne aktivnych bielko-
vin v potravinach. Jednou z najpouzivanej$ich imunochemic-
kych metdd pouzivanych na detekciu protilatok je ELISA-
test, ktory vyuziva interakciu antigénu so Specifickymi proti-
latkami za tvorby imunokomplexu antigén-protilatka.

V naSej praci sme pouzili na detekovanie pritomnosti
gluténu Elisa test RIDASCREEN® Gliadin pre kvantitativne
stanovenie gliadinov od firmy R-Biopharm, SRN. Vo vzor-
kach vybranych genotypov (pSenica, raz, jaémefi, ovos, po-
hanka, laskavec) bola stanovena absorbancia roztoku pri
450 nm. Zo zostrojenej kalibra¢nej krivky sme zistili hodnotu
koncentracie prolaminov. Obsah gluténu v sledovanych geno-
typoch laskavca sa pohyboval v rozmedzi 0,05-0,18 g kg™,
v genotypoch pohanky od 0,01 g kg™ do 0,16 gkg™. V analy-
zovanych genotypoch pSenic, raze a ja¢mena sa potvrdil nad-
limitny podiel prolaminov. Obsah gluténu variroval pri pSeni-
ciod 52 gkg'do 115 g kg™, v jaémeni od 28,3 g kg™ do
283 g kg™!, v genotypoch raze od 2,2 g kg™'do 30,9 g kg™".
V analyzovanych genotypoch ovsa bol priemerny obsah glu-
ténu taktiez nadlimitny (5,1 g kg™"), aviak vo dvoch genoty-
poch (Valentin — 0,06 g kg™ a Detvan — 0,15 g kg™') sme
zaznamenali akceptovatelné hodnoty. Vylucenie ovsa
z bezlepkovej diéty je stale predmetom diskusii. Az na nie-
kolko vynimiek, klinické §tidie preukazali, ze dlhodobé uzi-
vanie ovsa nespdsobuje klinické alebo histologické poskode-
nia u deti ani dospelych s celiakiou”.

Ziskané vysledky potvrdili, Ze pseudocerealie si per-
spektivnou skupinou plodin vhodnych na rozsirenie potravi-
nového spektra pri celiakii, nakol’ko pritomné prolaminy maju
iba nizke zastipenie a obsah gluénu neprekracuje povolené
mnozstvo 0,2 g kg ™.

Tato praca bola rieSend v ramci grantovej vyskumnej ulohy
VEGA ¢. 1/0471/09.
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ANALYSIS OF CAROTENOIDS PRODUCED
BY SEVERAL RED YEAST STRAINS USING
DIFFERENT TYPES OF WASTE SUBSTRATES

SINISA PETRIK, ANDREA HARONIKOVA, TEREZIE
DVORAKOVA, and IVANA MAROVA”™

BUT, Faculty of Chemistry, Department of Food Science and
Biotechnology, Purkynova 118, 612 00 Brno
marova@fch.vutbr.cz

Carotenes are responsible for the orange colour of many
fruits and vegetables. Despite the availability of a variety of
natural and synthetic carotenoids, there is currently renewed
interest in microbial sources — bacteria, yeasts and fungi.
There are many yeast strains able to produce some carote-
noids, mainly as a part of their response to various environ-
mental stresses.

The aim of this work is to control production of carote-
noids in red yeast cells. Different yeast strains
(Sporobolomyces sp., Rhodotorula sp. and Cystofilobasidium
sp.) will be compared. Each strain was cultivated at optimal
growth conditions and in medium with modified nutrient
sources. Synthetic media with addition of complex substrates
(e.g. yeast extract) as well as some waste materials were used
for yeast growth. To increase the yield of carotenoid pigments
at improved biomass production, several types of alternative
nutrition sources were tested. As waste substrates materials
from diary, fruit and vegetables processing and cereal produc-
tion were used — pear and apple mass, apple fibre, pasta,
whey, various cereals and glucose as a control. Analysis of
carotenoids after disruption of cells with acetone, saponifica-
tion, extraction by ethyether and vacuum evaporation was
performed by HPLC/UV-VIS and verified by HPLC/PDA/
ESI-MS

The best production of biomass was obtained in all
tested strains during cultivation in mineral/glucose medium
with yeast extract. The highest biomass production in optimal
conditions was reached in Rhodotorula glutinis CCY 20-2-26
(about 35 g 1" in laboratory fermentor), while production of
other strains was about 30-80 %. Most strains were able to
utilize waste substrates containing glucose rests. The best
results of biomass and carotenoid production were obtained in
all strains grown on processed whey substrate. Addition of
protein-less whey into production medium led to 2—4x in-
creased production of beta-carotene without changes in yeast
growth. Non-processed whey added to production media led
to about 3x increase of beta-carotene production but it was
accompanied by lost in biomass. S.roseus and R.aurantiaca
produced higher carotenoid amount (1.3x and 2.5x, respec-
tively) in presence of waste apple mass, while R.glutinis util-
ized this substrate only partially. From tested cereal substrates
crushed pasta was the best one, in all strains except C. capi-
tatum higher carotenoid production was reached when com-
pared with control. R.glutinis was able to utilize meal sub-
strate; biomass production was slightly lower and carotenoid
yield was about 1.5x higher than in glucose medium.

In conclusion, changes in medium composition and mild
nutrition stress can induce changes in biomass as well as caro-
tenoid production. Some agriculture and food industry waste
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substrates can be used as medium component, which can in-
duce carotenoid -rich biomass production and contribute to
final biomass quality. Such dried carotenoid-enriched red
yeast biomass could be directly used in feed industry as well
as in pharmacy as nutrition supplement.

This work was supported by project MSM 0021630501 of
Czech Ministry of Education.
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STABILITY OF LIPID FRACTION OF SOYBEAN
SPREADS CONTAINING LINSEED

STEFAN SCHMIDT, FRANTISEK KREPS,
STANISLAV SEKRETAR, and JARMILA
HLASNIKOVA

Faculty of Chemical and Food Technology, Slovak University
of Technology, 812 37 Bratislava
stefan.schmidt@stuba.sk

Flax is becoming a prospective crop that is grown in
a wide temperature range, in particular for textile use and
production of oil from flax seed. Its excellence is in a high
content (58-60 %) of alpha linolenic acid'. This essential fatty
acid is present in the human body as a precursor of biosynthe-
sis long chain n-3 fatty acids. Flax seeds contain also signifi-
cant amount of health beneficial lignans, which are able to
reduce cancer cells for example'?. With the benefits men-
tioned above are flax seeds and pressed flax oils used as
a progressive food ingredient with high biological value.

Soya spreads were subjected to a storage experiment
with 5, 7 and 10 % additions of crushed flax seeds. From
fresh and stored spreads were extracted lipid parts, which
were characterized by iodine number in the range from 126,9
to 132,2 (as Hanus method), depending on the addition of flax
seeds to spreads. To be connected with increased proportion
of flax seeds, the content of alpha-linolenic acid was in-
creased as well. Furthermore, the oxidation stability was de-
termined by peroxide content and by values of induction peri-
ods (Rancimat apparatus). The best results of oxidation stabil-
ity derived from evaluated spreads were achieved in spreads
with addition of 5 % flax seed and containing 10,1 % of es-
sential linolenic acid.

This work was supported by the grant APVV-0310-06 and
grant VEGA 1/0746/08.
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STUDIUM ZIYOTASCHOPNOSTI PROBIOTIK
Z KOMERCNICH PREPARATU

PETRA SUPINOVA a LIBOR BABAK

Ustav chemie potravin a biotechnologii, Fakulta chemickd,
Vysoké uceni technické v Brné, Purkyriova 118, 612 00 Brno
xesupinovap@fch.vutbr.cz

Zdravi ¢loveéka do znaéné miry zavisi na stfevni mik-
rofléte. Tato mikrofléra piispiva k fadnému prubéhu metabo-
lickych procest ve stfeve a ptisobi jako bariéra. Brani usazeni
patogennich bakterii. Riist a metabolismus mnoha mikroorga-
nismu osidlujicich tlusté stfevo zavisi zejména na dostupnych
substratech. Zivé mikroorganismy jsou oznacovany jako pro-
biotika a substraty jako prebiotika. Je nezbytné tyto dva
pojmy rozlisovat'. Davka 10° az 10° CFU denné se povaZuje
za minimélni Géinnou pro terapeutické ugely®. Optimalni tera-
peutickd denni davka je uvaddéna v rozsahu
10"-10" CFU".

Mezi probiotika obsazend v preparateh je mozno zaradit
nékteré druhy rodu Lactobacillus a Bifodibacteria, ale také
grampozitivni koky rodu Lactococcus, Streptooccus a Entero-
coccus’. Kromé bakterii se zde mohou vyskytovat i kvasinky,
nejcastéji rodu Saccharomyces.

Nejvice vyuzivanymi prebiotika jsou inulin, froktooligo-
sacharidy, galaktooligosacharidy, laktuloza a laktitol’.

Pfedmétem naseho vyzkumu bylo studium Zivotaschop-
nosti probiotik z komerénich preparati ve vodném prostiedi
v zévislosti na Case. Jedna kapsle probiotického preparatu
byla rozpusténa ve 25 ml média o rizném slozeni. Zkumavka
se Sroubovacim vickem byla uzaviena pro zajiSténi minimal-
niho pfistupu kysliku a kultivovana v temnu pii pokojové
teploté po dobu 48 h. Po ukonceni kultivace byly odebrany
vzorky, v nichz byly mikroskopicky pocitany zivé a mrtvé
bunky.

Z vysledkt vyplyva, Ze jiz na pocatku bylo v preparatu
asi 24 % mikroorganismt mrtvych, coz mohlo byt dano kon-
¢ici dobou expirace. Po ukonceni kultivace se umrtnost mik-
roorganismtl pohybovala v rozmezi asi 30-38 % v zavislosti
na slozeni média. Pocet Zivych mikroorganismi se pii vSech
méfenich pohyboval v rozmezi asi 1,7-2,2-10" jednotek tvo-
ticich kolonie (CFU), coz je povazovano za u¢innou terapeu-
tickou davku. Z vysledkd vyplyva, Ze je mozné udrzet probio-
tika z komerénich preparatti zivotaschopné v dostate¢ném
mnozstvi i po rozpusténi ve vodném prostiedi po 48 hodinach.
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JAN TOMAS*, JURAJ CERY a JULIUS ARVAY
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Slovenskd polnohospodarska univerzita v Nitre, Tr. A. Hlin-
ku 2, 949 76 Nitra

Jjan.tomas@uniag.sk

Pristup k stanoveniu indikatorov zranitelnosti pdody
z pohl'adu jej ekologickych funkcii musi byt komplexny, ma
vychadzat’ a zohl'adilovat’ ich vzajomné pdsobenie ako aj ich
fyzikalno-chemické vlastnosti jednotlivych kontaminantov®>.

V praci sme sledovali, vzajomné vztahové korelacie
medzi rizikovymi prvkami a pddnymi vlastnostami, taktiez
sme sa snazili overit’ mobilitu rizikovych prvkov v sledova-
nom pddnom profile formou sekvencnej analyzy.

Vymennu podnu reakciu sme zhodnotili irovni medianu
ako slabo-kyslu (6,34 + 0,771). Percentudlny obsah humusu
(1,92 £ 0,190) sme zhodnotili na trovni strednej hodnoty ako
mierne humoézny. Hodnoty zistenia pseudototalnych obsahov
tazkych kovov resp. ich strednych hodnét boli nasledovné:
Cd 0,55 + 0,112 mg kg™'; Ni: 33,5 + 11,738 mg kg'; Pb:
15,825 + 3,325 mg kg™'. Stredné hodnoty mobilnych obsahov
sledovanych rizikovych prvkov bola urc¢ené hodnotami: Cd:
0,028 + 0,006 mg kg™'; Ni: 0,185 + 0,073 mg kg™'; Pb: 0,27 +
0,494 mg kg'. Z hodnotenia korelaénych koeficientov
a indexov determinie z korelaénej matice premennych
(celkového a mobilného obahu rizikovych prvkov) vyplyva
antagonisticky vztah skimanych premennych len u Pb.
Percentualna vytaznost’ mobilnych a pre rastlinu pristupnych
frakcii z celkového obsahu Cd tvorila 21,67 %. Medzi
extrakénymi ¢inidlami z I. a II. frakcie sme zistili vyznamnu
korelacnu  zavislost, kedze ich vzidjomny koeficient
determinacie mal hodnotu R? = 0,992. Nikel sa vyextrahoval
v najvacsom mnozstve v VII. rezidualnej frakcii, kde tvoril
66,7 % podiel. Zo Statistického hl'adiska sme zistili vysokl
korelaéni zavislost medzi I. a IV. sekvenénym cinidlom
v prvku Ni (R* = 0,964). Olovo sa najviac extrahovalo do V.
a IV. frakcie (V. frakcia: 34,23 %; IV. frakcia: 30,2 %), ¢o
suvisi so schopnost'ou olova koprecipitovat’ s oxidmi zeleza
a manganu

Na zéklade uvedenych vysledkov mozno predpokladat,
zvysenu rizikovost’ prijatelnosti Cd rastlinami, ¢o sa nam aj
Statisticky potvrdilo a upriamuje tymto nasu pozornost’ na
remediacné opatrenia.

Prispevok vznikol s financnou podporou grantu VEGA
1/0339/08.
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V Zzivotnom prostredi sa ortut’ nachadza v rdéznych che-
mickych formach. Jednou z najtoxickejsich foriem je metylor-
tut’. Jej afinita k sire a k SH-skupinam je hlavnym faktorom
uréujucim biochemické vlastnosti Hg a jej zIu¢enin. Ortut’'sa v
prirodnom prostredi nachadza prirodzene v réznych mnoz-
stvach, ako stGcéast’ hornin, hlavne vo forme sulfidov. Ako
rezidualna sa moze taktiez vyskytovat' v potravinach. Zdroje
expozicie tymto prvkom pre I'udi méze pochéadzat’ z prostre-
dia ako aj z konzumécie kontaminovanych potravin alebo
vody.

Pritomnost’ Hg a jej zlucenin v potravinach moéze mat’
nepriaznivy vplyv na zdravie ¢loveka a zvierat. Vo vodnom
prostredi sa dostava do planktonu a ryb a nasledne potravino-
vym retazcom az do organizmu ¢loveka. Otravy organickou
ortutou sa vyskytuji v désledku kontaminacie potravin mety-
lortutou (ryby a plody mora). Geogénne zdroje v podach st
spété s mineralizovanymi zénami, antropogénne zdroje s ban-
skou, priemyselnou ¢innost'ou, so spalovanim fosilnych paliv,
s dopravou, pol'nohospodarskou ¢innostou alebo aj s cezhra-
ni¢nou atmosferickou kontaminaciou.

Obsah Hg v pdde je na celom uzemi Slovenska o nie¢o
vy$8i v porovnani s pddami vo svete. Ohrozené st oblasti
okolo banskych a priemyselnych centier, najmé Stredny Spis§
(Rudnany a Krompachy, lokalne az 45 aj viac nasobné pre-
krodenie limitnej hodnoty — 25,132 az 27,120 mg kg ™), Ziar
nad Hronom, JelSava, Strazske atd’. Zluceniny Hg nachadza-
me i v insekticidoch, herbicidoch, fungicidoch, v niektorych
medicinskych pripravkoch. Ortut’ sa kumuluje v podzemnych
Castiach rastlin, pestovanych na kontaminovanej pode. Obsahy
Hg v zre potravinarskej pSenice na Strednom Spisi boli 0,012—
0,18 mg kg™ a v semene olejnin az 0,236-0,335 mg kg ™).
V organizme sa kumuluje v malom mnozstve, moze vsak
sposobit’ poskodenie mozgu, nervového systému, obli¢iek
a pecene. Intoxikacia zac¢ina I'ahkymi poruchami ¢itania, citli-
vosti koncatin, jazyka, zaZenie zorného pol’a, porucha sluchu,
neskor postihnuty cely nervovy systém. Nadmerné mnozstvo
Hg poskodzuje aj Cast’ hrubého creva a spdsobuje defekty
u novorodencov, vypadavanie zubov, degeneraciu nervového
systému a svalovu triasku.

Tato praca vznikla za podpory projektu VEGA ¢. 1/0339/08.
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univerzita v Nitre, Tr. A. Hlinku 2, 949 76 Nitra
palotre@atlas.sk

V r. 2008 sa realizoval maloparcelovy vyskum zamera-
ny na vstup mikrobiogénnych prvkov (Co, Ni, Cr) do zrna
vybranych odrod ja¢mena siateho (odrody jarného ja¢mena:
Lédi, KM2084, Marthe a Xanadu; odrody ozimného ja¢mena:
Gerlach, Malwinta a Graciosa) v zavislosti od troch urovni
vyzivy rastlin: variant bez aplikdcie Zzivin a tri varianty
s nasledujucimi davkami makroprvkov (v kg ha™): a) 100 N+
4P+ 17K,b) 80 N+ 22,7 P+36K, ¢) 60 N+227P + 36 K
+ 25 Ca. Boli vykonané dva typy orby: konvencna — orba do
hibky 0,20 m a minimalizaéna — do hibky 0,10-0,12 m. Plodi-
ny sme zberali v ¢ase plnej zrelosti a po mineralizacii rastlin-
nych vzoriek suchou cestou sme stanovili obsahy mikroele-
mentov metdédou AAS na pristroji Varian AA 240FS.

Ani v jednom pripade neboli prekroéené najvyssie pri-
pustné mnozstva sledovanych prvkov podl'a Potravinového
kodexu SR. V experimente sa nezaznamenal vplyv odrody na
celkovy priemerny obsah tazkych kovov v zrne jaémena sia-
teho, okrem chréomu a to len v ozimnom ja¢meni
v nasledujucom poradi: Graciosa > Malwinta > Gerlach neza-
visle od typu orby. Vplyv vyzivy na kumulaciu vSetkych troch
stopovych prvkov sa zistil len v jarnych odrodach ja¢mena
siateho a to narastom Co a Cr (cit.') a redukciou Ni
v porovnani s nevyzivovanym variantom. Extrémne skoky sa
zaznamenali v odrode KM2084 a to prudkym narastom obsa-
hu kobaltu vo variantoch s konven¢nou orbou a silnym pokle-
som niklu vo variantoch s minimalizatnou orbou. VicSia
dizka vegetainého obdobia ozimnych variantov, kto-
rej nasledkom bol dlhsi u€inok klimatickych podmienok, mala
pravdepodobne vplyv na réznorodost’ prijmu Co, Ni, Cr vo
variantoch s aplikovanymi makroprvkami. V podstate mozno
tvrdit, Ze agrotechnicky zasah do pody nemal vplyv na vstup
ani jedného zo sledovanych prvkov do zrna jaémena siateho.

Prispevok vznikol s financnou podporou grantu VEGA
1/0030/09 a VEGA 1/0551/08.
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Syrové analogy jsou nahrazky ptirodnich syrd, pii je-
jichz vyrobé je mlécény tuk nebo mlécna bilkovina zcela nebo
z Casti nahrazena nemléénou slozkou, nejcastéji rostlinného
piivodu'?. Nahrazeni mlééného tuku rostlinnymi tuky zptiso-
buje typické texturni defekty, nedostate¢né aroma a chut’ vy-
robku, zhorSuje tavici vlastnosti, na druhé strané vsak prispiva
ke zdravéjsimu poméru nasycenych a nenasycenych tukti a ke
snizenému obsahu cholesterolu. Texturni defekty mohou byt
minimalizovany vhodnou volbou a kombinaci surovin, kdy
vznikaji analogy téméf identické chuti a struktury jako maji
pravé syry.

Technologicky proces vyroby syrovych analogti se vel-
mi podoba vyrobé klasickych tavenych syri. Zahrnuje vybér
ingredienci, jejich homogenizaci, taveni, pfidani regulatort
kyselosti a aditiv, baleni a chlazeni. Nejvétsi vliv na koneéné
vlastnosti taveného syra maji emulsifikacni soli, které zajistu-
ji uniformni distribuci ¢astic a tim se podileji na tvorbé struk-
tury a konzistence syra. Velkou roli hraje také ptidani ptichuti
a jejich zvyraznovaci, bez kterych by analogy nemély témet
Z4dnou syrovou chut®. Volbou vhodného poméru rostlinnych
tuk® a mlééného tuku, mlécnych proteint a rostlinnych protei-
nl nebo $krobu 1ze ziskat vyrobky riznych vlastnosti pfizpa-
sobenych pro rizné aplikace. Jejich hlavni pouziti je v rych-
1ém obcerstveni, Skolnich jidelnach apod. do salatt, sendvict,
syrovych omadek, hamburgert, polotovarid, pomazanek,
strouhanych syrovych smési atd.>*. Syrové analogy maji své
misto i na ¢eském trhu, kde zaujimaji necelych 10 % z celko-
vé vyroby syri. Prodavaji se tavené, platkové i blokové a jsou
k dostani v celé fadé chutovych variaci.

Cilem této prace bylo porovnat slozeni mastnych kyselin
tavenych syrovych analogli vyrobenych s pfidavkem riznych
typu rostlinnych tukd. Celkovy tuk byl ze vzorku extrahovan
petroletherem. Mastné kyseliny byly pfevedeny na methyles-
tery s pouzitim methanolického roztoku KOH jako katalyza-
toru a stanoveny plynovou chromatografii.
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9P-17
ODRODOVA ZAVISLOST OBSAHU FENOLOVYCH
KYSELIN V PLODOCH CUCORIEDKY
CHOCHOLIKATEJ A BRUSNICE PRAVEJ
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“ Slovenska polnohospoddrska univerzita v Nitre, Tr. A. Hlin-
ku 2, 949 76 Nitra, ® Regiondlne vyskumné pracovisko
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Rastlinné fenolové komponenty, ktoré vykazuju ochran-
né ucinky proti oxidaénym procesom prebichajucimi
v bunkach, su sucasne zodpovedné aj za Siroké spektrum
farieb roznych druhov ovocia a zeleniny. Prave tieto rastlinné
pigmenty sa  vyznauju  vysokou  antiradikalovou
a antioxida¢nou aktivitou. Plody drobného lesného ovocia,
ako st ¢udoriedky’, brusnice?, maliny a &ernice sii bohatymi
zdrojmi tychto chemoprotektivnych latok.

Ciel'om tejto Studie bolo sledovanie odrodovej zavislosti
obsahu vybranych fenolovych zlicenin v plodoch Styroch
odréod cucoriedky chocholikatej (Reka, Puru, Bluecrop
a Sunrise) a troch odrdd brusnice pravej (Runo Bielawski, Ida
a Koralle). Fenolové zluceniny boli stanovené po kyslej hyd-
rolyze metédou HPLC s detekciou diédovym polom. Cuéo-
riedky obsahovali 210,42-400,785 mg kg™’ resp. 27,48-51,69
mg kg™! volnej kyseliny chlorogénovej resp. kévovej a iba
stopy kyseliny p-kumarovej, zatial’ o brusnice obsahovali iba
stopy volnej kyseliny chlorogénovej, 021,33 mg kg™ volnej
kyseliny kavovej, 15,861-28,006 mg kg~ ' kyseliny p-
kumarovej, 16,697-168 mg kg™' kyseliny ferulovej a 0—
11,514 mg kg™' volnej kyseliny sinapovej. V oboch druhoch
ovocia boli radovo vyssie obsahy esterovo a glykozidicky
viazanej kyseliny kévovej (200-1270 mg kg™ resp. 1480
2383 mg kg v Gudoriedkach, 186-336 mg kg™ resp. 328—
515 mg kg™ v brusniciach), p-kumarovej (22-52 mg kg™’
resp. 426-621 mg kg™ v Gucoriedkach a 341-639 mg kg™
resp. 1436-1952 mg kg™ v brusniciach) a ferulovej (stopy
resp. 150-550 mg kg™ v Gucoriedkach a 129-388 mg kg™
a 1038-1805 mg kg™' v brusniciach).

Z pohladu obsahu sledovanych fenolovych zlG¢enin
mozno z analyzovanych odrdd povazovat' odrodu Bluecrop
(¢ucoriedky) a odrodu Ida (brusnice) za odrody s najvacsim
benefitom pre 'udské zdravie.

Prispevok vznikol s financnou podporou grantu VEGA
1/0030/09.
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9P-18
MOISTURE ADSORPTION CHARACTERISTICS
OF DRIED BERRIES AT VARIOUS TEMPERATURES

DAI LONG VU and LIBOR CERVENKA*
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Moisture adsorption characteristics of black currant
(Ribes nigrum L.), black elderberry (Sambucus nigra L.),
chokeberry (4ronia melanocarpa, [Minchx] Ell.) and juniper
berries (Juniperus communis L.) were studied at 10, 25 and
40 °C using Brunauer — Emmet — Teller', Guggenheim —
Anderson — de Boer (GAB)? and Peleg sorption equations’.
The moisture adsorption isotherms were determined gravimet-
rically by exposing dry berry samples at various temperature
in the presence of different salt solutions.

A reasonable goodness of fit to the experimental data
over the entire range of water activities was obtained with
Peleg’s model with exception of juniper berries where GAB
equauation gave the best fit"*. Generally, increasing temepra-
ture decreased adsorbed moisture particularly at 10 °C,
whereas the adsorption was similar at 25 and 40 °C in the
range of 0.10—0.75 water activites for all the berry samples.
More water was adsorbed at 40 °C than at 10 or 25 °C above
0.75 ay. This phenomenon known as crossing the isotherms
was well described in many foods of high sugar contents®’. It
can be related to the fact that sugars sorbed relatively small
amount of water compared to polymers (protein, starch) at
low water activities, whereas high water uptake of sugars or
other soluble components was found at higher water activities
as documented for dried apricot® or dried mango and pineap-
ple’. The monolayer moisture contents were determined in the
range of 9.07 to 2.51 % on dry basis and decreased with an
increase in temeperature of adsorption using the GAB model
as in other food system®. Caurie’s equation was used to obtain
data on non-freezing water, surface area of sorption, density
of sorbed water and the number of adsorbed monolayers. The
bound or non-freezing water was adsorbed onto the exposed
surface of the berries in different layers yielding particluar
surface area. It was evident that non-freezing water, surface
area of sorption and the number of adsorbed monolayers of
berry samples decreased with the increase in temperature.
These decreases were pronounced for temperatures ranging
from 10 °C to 25 °C, whereas further increase in temperature
lead to slightly decreased values of these parameters.

Values of the net isosteric heat of sorption (qy) were
calculated from equilibrium data at different temepratures
using Clausius-Clapeyron equation. Isosteric adsorption heat
was high for the low water content, indicating the strong link
between the adsorbed water and the adsorbent. Higher values
for juniper berries (16.5 kI mol™) followed by black currant
(9.57 kJ mol™) and black elderberry (8.92 kJ mol™). In con-
trast, chokeberry had low net isosteric heat of adsorption
(3.16 kJ mol™") at low moisture content (7 % d.b.). The high
net isosteric heat of adsoprtion indicates a strong link between
the adsorbed water and the adsorpbent (berries). Starting from
moisture content > 15 % (d.b.) for juniper berries and > 10 %
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(d.b.) for the rest of the berry samples, qy decreased gradually
approaching zero, which meant that isosteric heat was equal
to the heat of condenzation of water. The corresponding mois-
ture contents can be considered as the limit of “bound” water”’.
Results showed that the refrigerated storage of dried
fruits (berries) may be benefitial to their shelf life stability.

This work is supported by MSMT of Czech Republic
(MSM0021627502).
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POSSIBLE USE OF CHICKEN SKIN TISSUE
AS ALTERNATIVE SOURCE OF TYPE I COLLAGEN
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Collagen is considered to be an important fibrous pro-
tein because of its abundance in animal body and its commer-
cial applications. It forms up to 30 % of total body proteins
and up to 80 % of total skin proteins. Collagen is present in
form of fibrils, providing necessary mechanical strength of
tissues exposed to constant tensile forces. Fibrils form extra-
cellular matrix holding cells in place. Collagen occurs in six
varieties with different biological roles, and only type I is of
importance as material for biomedical usage. Macromolecule
conformation, is shown to be triple helix generating (Gly-X-
Y), pattern as a signature of a collagen'.

The task of this study was isolation of type I collagen
from different animal skin tissues (collagen type I is in further
text referred to as collagen). As biological sources chicken,
fish, turkey and pork skin tissue were tested. Study was ori-
ented at optimization of isolation procedure, determination of
amino acid composition and molecular weight of collagen,
thermal and chemical stability of collagen, and comparison of
economical parameters related to isolation with price of com-
mercial collagen derived from beef achilles tendon. Alterna-
tive sources are economically eligible due to absence of BSE
contamination threat, commonly associated with beef.
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Methods used in this study were: freeze-drying of ob-
tained suspensions; PAGE-SDS vertical electrophoresis;
PAGE-SDS microchip electrophoresis on Experion Bio RAD;
ultrasonic spectroscopy on HRUS 102 Ultrasonic Scientific.

Final results of isolation were between 6 % yield for
pork skin to 14 % yield for fish skin, calculated as 20 % of
suspension per kg of raw material. Average water content was
determined as 80 %. PAGE-SDS electrophoresis was con-
ducted under different conditions. Results showed ubiquitous
presence of collagen type I main fraction with molecular
weight of 300 kDa, with two following subunits at Mr about
130 kDa. Data were confirmed using microchip electrophore-
sis. Thermal stability of suspensions was determined using
ultrasonic spectroscopy, showing general pattern of degrada-
tion starting at 50 °C followed by total degradation at 70 °C,
only chicken collagen remained stable up to 90 °C. Amino
acids content showed high percentage of lysine in chicken
skin collagen, probably responsible for better thermal stability
than beef collagen.

Study demonstrated that it is possible to extract collagen
from different animal tissues using non expensive procedures.
Basic information regarding physical and chemical properties
of suspensions was gathered. Economical aspect of isolation
showed potential as it involved very low costs. Price of raw
material (less than 2€ per kilogram) when compared with high
price of commercial product and relatively simple isolation
procedure supports further pursuit in this research.

This work was supported by the project MSM 0021630501 of
the Czech Ministry of Education.
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