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L9.1

The impact of molecular structure 
of starch on its applications

Bohdan Achremowicz, Dorota Gumul, 
Marcin Lukasiewicz, Rafał Ziobro

Department of Carbohydrate Technology, Agricultural 
University of Kraków, Kraków, Poland; e-mail: tktw@o2.pl

Starch is an important biopolymer, which is used in various 
branches of industry including food technology, mining, tex-
tile and paper industry. The divergence in applications caus-
es the need of different technological parameters, such as 
granularity, solubility, viscosity, molecular weight. These fea-
tures are controlled by molecular structure of starch, which 
is complex and covers all levels of organisation. According 
to botanical origin starch granules differ in shape, size and 
physico-chemical properties. The internal structure of gran-
ules includes semi-crystalline and amorphous regions, build 
up of branched and linear macromolecules. The degree of 
branching may vary depending on both botanical origin and 
activity of enzymes involved in biosynthesis of starch. This 
may be controlled by plant biotechnology and leads to the 
mutations with extremely high levels of branched or linear 
fractions. In order to improve starch properties, its molecu-
lar structure is o�en modified by physical, chemical or en-
zymatical methods. Their applicability depends, however, 
on the internal features of starch, so it is very important to 
investigate native starch of various botanical origin. There 
is plenty of methods that may be used to elucidate starch 
structure: from different kinds of microscopy, through spec-
troscopy and light sca�ering up to chromatographic meth-
ods. The knowledge of detailed starch structure could give 
preliminary information about technological value of starch, 
without the need to perform technological tests. Because 
starch is a very complex biosystem the growing popular-
ity of application of starch at many fields follows with even 
more sophisticated research focusing on the relation beetwen 
structure and properties.

L9.2

Lipoxygenase in food of plant origin

Barbara Baraniak

Department of Biochemistry and Food Chemistry, University 
of Agriculture in Lublin, Poland; 
e-mail: barbara.baraniak@ar.lublin.pl

Lipoxygenase (EC 1.13.11.12, linoleate:oxygen oxidore-
ductase) is an iron-containing dioxygenase which ca-

talyses the oxidation of polyunsaturated fa�y acids and 
esters containing cis,cis-1,4-pentadiene system. Lipoxyge-
nases (LOX) may also catalyse the co-oxidation of caro-
tenoids, including β-carotene, resulting in the loss of es-
sential nutrients and the development of off-flavours. The 
main reaction products are conjugated unsaturated fa�y 
acids and hydroperoxides. In unblanched stored veg-
etables, lipoxygenases might also be responsible for the 
bleaching of chlorophyll. The hydroperoxides generated 
by lipoxygenase are substrates for hydroperoxide lyase, 
hydroperoxide isomerase, peroxygenase and allene ox-
ide synthase. The initial products of lipoxygenase activity 
may be degraded to variety of products, including several 
aldehydes, ketones and alcohols and characteristic aroma 
compounds. In plants, lipoxygenase has been found in 
various organs. The physiological role of lipoxygenase in 
plants is not certain, although there is considerable evi-
dence indicating its involvement in wounding and other 
stress responses (drought and pest/pathogen a�ack) 
because lipoxygenases are believed to be on the biosyn-
thetic pathways to the plants regulators abscisic acid and 
methyl jasmonate. Lipoxygenase activity is also the first 
step in the pathway leading to the formation of a number 
of flavour and aroma compounds. Lipoxygenases are of 
interest to food scientists because of their ability to form 
free radicals and peroxides which can be involved in indi-
rect oxidation of vitamins, colours, phenolic and proteins. 
Be�er knowledge of the properties of lipoxygenase is es-
sential to improve flavour stability of packaged food.

L9.3

Strategy for protein and bioactive 
peptide analysis

Jerzy Dziuba

Katedra Biochemii Żywności, Uniwersytet Warmińsko-
Mazurski w Olsztynie, Olsztyn, Poland; 
e-mail: jerzy.dziuba@uwm.edu.pl

Food products, including protein products, can be treated 
as specific molecular systems. Phenomena occurring at 
the molecular level can be observed at each stage of pro-
duction, processing and metabolism. These phenomena, 
referred to as the so called molecular processes, are the 
object of interest of both research centers and the food in-
dustry. The phenomena taking place at certain molecular 
levels are explained and examined using various theoreti-
cal and experimental methods. Analytical techniques are 
o�en combined with computer technologies at research 
laboratories. This tendency, observed especially in such 
branches of science as molecular biology or biochemis-
try, contributed to the development of a new scientific 
discipline, namely bioinformatics. Computer analysis is 
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used primarily for modelling the physicochemical prop-
erties of proteins, predicting their secondary structure or 
searching for homologies between proteins to determine 
their functions. Such an analysis is based upon databases 
of protein sequences or sequential motifs. A database of 
sequences of proteins and bioactive peptides – BIOPEP 
– has been developed at the Department of Food Bio-
chemistry, University of Warmia and Mazury in Olsztyn. 
This database enables to search for bioactive fragments 
in polypeptide chains, to hierarchically classify proteins 
according to algorithms, and to design proteolysis, pay-
ing special a�ention to acquiring or removing bioactive 
peptides. The information obtained in this way may pro-
vided the basis not only for achieving desirable prop-
erties of food products, but also for e.g. predicting the 
biological function of proteins. The BIOPEP database is 
available on-line at h�p://www.uwm.edu.pl/biochemia. 
The main form of the BIOPEP program consists of three 
interacting databases of: protein sequences, sequences of 
biologically active peptides and proteolytic enzymes. All 
three databases are regularly updated. They currently 
contain: 569 protein sequences, 1574 peptide sequences, 
and 25 proteolytic enzymes. The value of a given protein 
as a precursor of bioactive peptides is estimated on the 
basis of automatically calculated discriminants: profile of 
potential protein activity, occurrence frequency of bioac-
tive motifs (A), profile of potential activity of bioactive 
motifs (B), and integrated coefficient of protein biological 
activity. An important aspect of the strategy for protein 
and bioactive peptide analysis is computer-aided design 
of proteolysis aimed at releasing or hydrolyzing bioac-
tive sequences. The BIOPEP program contains an option 
enabling to design the proteolysis process. The presence 
of an active motif in a protein and its release (acquisition) 
are confirmed by mass spectrometry, using a devise for 
advanced analysis of proteins and peptides. It is com-
posed of a two-dimensional electrophoresis assembly 
and a mass spectrometer E�an Maldi ToF Pro. The choice 
of a mode of operation of the spectrometer, i.e. linear, re-
flectron and PSD, allows to analyze both precursor pro-
teins and bioactive peptides. The strategy for protein and 
bioactive peptide analysis, worked out and applied at the 
Department of Food Biochemistry, may be illustrated by 
the following synthetic scheme: BIOPEP database and 
links to other databases — protein evaluation - sources 
of bioactive peptides (structure and function modeling) 
— proteolysis design — isolation and identification of 
bioactive peptides (HPLC, 2D — electrophoresis and MS) 
— cognitive and practical aspects of research — BIOPEP 
database.
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L9.4

Plant polyphenols as inhibitors of the 20S 
proteasome and matrix metalloproteinases

Maria Koziołkiewicz

Institute of Technical Biochemistry, Technical University of 
Łódź, Łódź, Poland; 
e-mail: markoz1@autograf.pl

Several epidemiological studies have provided evi-
dence for cancer-preventive and antiangiogenic prop-
erties of plant polyphenols. These effects have been 
attributed to antioxidant activities of the compounds, 
but recent studies have revealed that plant polyphe-
nols inhibit an activity of numerous proteins associated 
with cell proliferation and tumor progression(1). Most 
studies on plant polyphenols are focused on green tea 
extracts containing (-)epigallocatechin gallate (EGCG), 
(-)epigallocatechin (EGC), (-)epicatechin gallate (ECG) 
and (-)epicatechin (EC). EGCG has been considered 
as a major acting constituent of green tea. Therefore 
mechanisms of its biological activity are of special in-
terest. Recently, it has been reported that EGCG and 
other ester-bond containing green tea polyphenols 
possess the ability to inhibit 20S proteasome activity 
both in vitro and in vivo(2). The ubiquitin/proteasome-
dependent degradation pathway plays an essential 
role in up-regulation of cell proliferation and down-
regulation of cell-death, suggesting the use of proteas-
ome inhibitors as potential novel anticancer drugs. On 
the basis of in silico docking experiments it has been 
proposed that EGCG inhibits the chymotrypsin-like 
activity of the proteasome. Moreover, several EGCG 
analogs, either naturally occurring or chemically syn-
thesized were tested as inhibitors of 20S proteasome. 
On the other hand, catechins have been shown to act as 
potent natural inhibitors of matrix metalloproteinases 
(MMP), which are involved in angiogenesis (formation 
of new blood vessels out of pre-existing capillaries) 
and metastasis. They not only directly inhibit MMP 
activity, but also significantly decrease their secretion 
by different types of cells. Implications of this observa-
tion will be discussed. 
References
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L9.5

Space Food Development

Stanisław Mleko

Department of Food Technology, University of Agriculture, 
Lublin, Poland; 
e-mail: dairywhey@hotmail.com

During his first flight in space John Glenn was limited to 
eating freeze dried powders, bite size cubes of food with a 
gelatin coating, and pasty foods in aluminum tubes. Later 
space ships featured larger interior area where space was 
available for a dining room and table. Astronauts used 
trays to hold several food containers and a galley was 
available with a water dispenser, refrigerator, freezer, pan-
try, and oven. Shu�le astronauts have a great number of 
food items to choose from. They may eat from a standard 
menu designed around a typical Shu�le mission of 7 days, 
or may substitute items to meet their own tastes. Astro-
nauts may even design their own menus. But those astro-
naut-designed menus must be checked by a dietitian to 
ensure the astronauts consume a balanced supply of nutri-
ents. The standard Shu�le menu repeats a�er 7 days.There 
is a lot of resarch on growing foods in space. There some 
unique challenges connected with space farming and food 
processing. In a closed environment, even the pleasant 
aroma of baking bread could prove hazardous. Additional 
challenges exist in recycling water, the time spent grow-
ing and processing food and not disturbing the spacecra�’s 
navigation, power and stability. There some preparations 
for a mission on Mars. The nine basic crops planned to 
grow on other planets are: rice, onions, tomatoes, soya, po-
tatoes, le�uce, spinach, wheat and spirulina — all common 
ingredients except the last. Spirulina is a blue-green algae, 
a very rich source of nutrition with lots of protein (65% by 
weight), calcium, carbohydrates, lipids and various vita-
mins that cover essential nutritional needs for energy in 
extreme environments. In addition to being healthy and 
sufficiently nutritious for survival, good food could po-
tentially provide psychological support for the crew, away 
from Earth and squeezed in closed area for years.

Oral Presentations

OP9.1

The effect of CCL4 and DMBA 
on total antioxidant status in rats 
treated with beetroot extract

Wanda Baer-Dubowska1, Ewa Ignatowicz1, 
Małgorzata Ewertowska2

1Department of Pharmaceutical Biochemistry, 2Department of 
Toxicology, University of Medical Sciences, Poznań, Poland; 
e-mail: baerw@amp.edu.pl

Antioxidants, components of edible vegetables, are potent 
cancer chemopreventive agents. The aim of our current 

study was the assessment of Total Antioxidant Status (TAS) 
in rats fed on the diet supplemented for 28 days (i.g.) with a 
beetroot extract and then treated i.p. with model toxin, CCl4 
and carcinogen, 7,12-dimethylbenzanthracene (DMBA). The 
la�er is a powerful breast cancer-initiating carcinogen, CCl4 
is known for its peroxidative damage to liver. TAS was deter-
mined according to the ABTS.+ decolorisation method. Addi-
tionally, the plasma levels of uric acid and albumin, as princi-
pal plasma antioxidants, were measured. Tested carcinogens 
diminished albumin and the diet enriched with beetroot 
juice did not protected the animals from this decrease. Upon 
both carcinogens treatment, the uric acid concentration was 
elevated and beetroot-enriched diet normalized it to the con-
trol level. TAS was increased in animals treated with both 
carcinogens and the same effect was measured in rats fed 
on diet enriched with beetroot juice and then injected with 
CCl4 or DMBA. This observation suggests that the increased 
amount of uric acid balances the albumin loss in respect of 
the ABTS.+-reducing capacity or that other molecules of this 
potential appear in blood a�er the toxic or carcinogenic in-
sult. The obtained results indicate that effects of foods rich in 
antioxidants on the biological activity of xenobiotics is com-
plex and needs to be elucidated. 
The study was supported by the Grant K 094/P06/2003/
19 from the State Commi�ee for Scientific Research, 
Warszawa, Poland

OP9.2

Antioxidant properties of Polish honey

Kamila Czechowska1, Tadeusz Walczak2, 
Adam Świderski1, Henryk Kołoczek1

1University of Agriculture , Biochemistry Department, 
Kraków, Poland; 2Dartmouth College, Hanover, NH, USA; 
e-mail: koloczek@ogr.ar.krakow.pl

Recently, honey has focused a�ention of many industry 
branches and research laboratories; however, its natural 
properties were discovered and presumed already by the 
ancient. Honey is thought to be the mainspring for the well-
being as well as for effective medicine. In general serves as a 
therapeutic agent used in wounds healing especially because 
of its antimicrobial properties. Honey found its appliance in 
the treatment of many diseases, mainly because of the content 
of antioxidant compounds such as polyphenols. The aim of 
this study was to examine antioxidant properties of different 
samples of Polish honey and to identify main groups of anti-
oxidants. Samples of interest were obtained from different 
floral sources. The measurements of free radical scavenging 
activities were performed using an L — band EPR spectrom-
eter both, in honey samples, and in fractions obtained from 
chromatographic separation using FPLC technique. Two dif-
ferent free radicals: TEMPO (2,2,6,6-Tertramethylpiperidin-
1-yloxy) and DPPH (2,2-Diphenyl-1-Picrylhydrazyl) were 
used. The main groups of antioxidants were investigated in 
fractions obtained by HPLC separation. It was shown that 
the level of free radical scavenging activity was significantly 
varied upon different honeys studied and that the buck-
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wheat honey had the highest antioxidant properties.
The work was supported by the grant no.3255/2004/VI 
obtained from Agricultural Market Agency.

OP9.3

Activity of β-galactosidase in human milk

Danuta Dudzik, Malgorzata Knas, 
Malgorzata Borzym-Kluczyk, Slawomir 
D. Szajda,  Krzysztof Zwierz

Department of Pharmaceutical Biochemistry, Medical 
University of Białystok, Poland; 
e-mail: kzwie@amb.edu.pl

According to WHO breast feeding is the form of to nutrition 
for infants, during the first six months of life. The composition 
of mother`s milk not only fits to the infant nutritional needs, 
but also is a source of immunostimulating (immunoglobu-
lins) and bioactive substances (enzymes, hormons, growth 
factors). Human milk changes from colostrum to mature 
milk. Milk contains glycoconjugates (glycoheteropolymers) 
composed of one or few oligosaccharide or polysaccharide 
chains, covalently connected with protein or lipid through 
the N- or O-glycosidic bounds. β-galactosidase catalyzes re-
moval of galactose residues from the non-reducing end of ol-
igosaccharide chains of glycoconjugates. β-galactosidase also 
degrades lactose to galactose and glucose in small intestine.  
The main object of our investigation was the determination 
of the changes in β-galactosidase activity, protein and lactose 
content in human milk. MATERIAL AND METHODS: β-ga-
lactosidase was measured in human milk on the 3rd, 21st and 
100th days a�er childbirth by the method of Cha�eriee modi-
fied by Zwierz. Protein and lactose activity was measured by 
a Milco Scan 4000. RESULTS: In human milk on the 21st and 
100th days a�er childbirth we found a statistically significant 
increase in the activity of β-galactosidase and in the lactose 
content, but decreasing amount of protein. It was found that 
β-galactosidase activity and lactose content in human milk 
may be indicator of milk quality as a nutrient for infants.

OP9.4

The effect of raspberry seed extract on the 
ferroxidase activity of ceruloplasmin

Bogna Gryszczyńska1, Maria Iskra1, Maria 
Małecka2, Tomasz Wielkoszyński3, Jakub 
Kasprzak1, Maria Pioruńska-Stolzmann1

1Department of General Chemistry, University of Medical 
Sciences, Poznań, 2Department of Food Commodity Science, 
The Poznań University of Economics, 3Department of 
Chemistry, Medical University of Silesia, Zabrze, Poland; 
e-mail: bognagry@amp.edu.pl

Ceruloplasmin (Cp) is the main plasma protein which 
contains six or seven copper ions. Ceruloplasmin acts 
as a Fe(II) oxidase, nonspecific oxidase of various phe-
nols, transporting Cu(II) and regulating level of biogenic 

amines. The concentration and activity of Cp in plasma 
is increased during the infection and inflammation. Cp 
can oxidize iron with the reduction of molecular oxygen 
to water, without releasing of partially reduced species of 
oxygen. The same role performs raspberry seed extract, 
rich in phenolic compounds. The same role perform some 
dietary constituents of plant origin, rich in phenolic com-
pounds. The aim of the study was to investigate the effect 
of raspberry seed extract on the ferroxidase activity of Cp, 
isolated and purifed from samples of healthy subject se-
rum. The total content of Cp in analyzed samples was 0.7 
mg/ml. The ethanolic solution of raspberry seed extract 
contained 13.2 mg d.m./ml. The ferroxidase activity of Cp 
and the effect of raspberry seed extract was determined 
by using ferrozine as a chromogenic reagent. This meth-
od is based on the reaction between ferrozine and Fe(II) 
- histidine to form a lilac — lavender complex, which con-
centration is measured by using spectrophotometry. Ana-
lyzed samples containing constant amount of Cp were 
treated with different amounts of extract. The effect of 
raspberry seed extract on Cp ferroxidase activity in dose-
dependent way was observed. The extract decreased the 
activity of Cp within the range 17–34 mg/mg Cp, and in-
creased above 34 mg/mg Cp. The raspberry seed extract 
demonstrated the ferroxidase activity either.

OP9.5

Changes in ferulic and sinapic acid esters and 
quercetin rhamnoside in hot pepper fruits 
a�er Ca2+ and etephon with Ca2+ treatment

Małgorzata Materska, Irena Perucka

Katedra Chemii, Akademia Rolnicza w Lublinie, Lublin, 
Poland; e-mail: malgorzata.materska@ar.lublin.pl

Capsicum annuum belonging to Solanaceae family is the plant 
known in Europe for centuries. It is a stenothermal plant and 
in Polish climate its growing is difficult because of a long 
vegetation time and a light frost sensitivity. The use of rip-
ening stimulators for the forcing of fruit maturation may in-
fluence success of plantations without greenhouses. On the 
other hand the chemical composition of pepper fruits may 
be modified by stimulators of maturation. Our earlier inves-
tigations have shown, that Ca2+ ions and etephon with Ca2+ 
treatments only in a small degree influenced vitamins and 
carotenoids as well as macro- and microelements contents 
and in the same time an increase in fruit maturation was no-
ticed. The aim of this work was to define the influence of Ca2+ 
and etephon with Ca2+ on the phenolic compounds content 
in four pepper cultivars, two hot: Cyklon and Bronowicka 
Ostra and two semi-hot: Tornado and Tajfun.  The seedlings 
of the investigated cultivars of pepper were sprayed with 
CaCl2 and etephon in CaCl2 solutions. For the further investi-
gations inmature – green and mature – red fruits were used. 
A�er homogenisation, phenolic compounds were extracted 
with 40% methanol – water solution on silica gel C18. Next, 
quantification of the three compounds found in pepper fruit 
in the highest amounts was conducted using HPLC method. 
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These compounds were: ferulic acid and sinapic acid esters 
and quercetin rhamnoside. The standards for qualification 
and quantification were prepared from the pure compounds 
obtained in our earlier work. On the basis of the obtained re-
sults we can conclude, that Ca2+ ions and etephon with Ca2+ 
used as ripening stimulators did not influence the phenyl-
propanoids content in mature fruits, generally. The statisti-
cally sufficient differences were observed in inmature fruits, 
where etephon with CaCl2 treatments made the content of 
ferulic acid ester lower in cv. Cyklon and Tajfun at 29% and 
41%, respectively when compared to the control and in cv. 
Tornado it made its content higher at 49%. In the case of si-
napic acid ester, the Ca2+ and etephon with Ca2+ treatments 
caused increase of the content of this compound in cv. Torna-
do at 27% and 120% respectively. For quercetin rhamnoside 
a positive influence was noticed of both treatments on the 
content of this compound, but the differences were statisti-
cally insufficient.

OP9.6

Modulation of cytochrome P450 isoforms by 
indole-3-carbinol in rat liver and kidney

Hanna Szaefer, Viole�a Krajka-
Kuźniak, Wanda Baer-Dubowska

Department of Pharmaceutical Biochemistry, University of 
Medical Sciences, Poznań, Poland; 
e-mail: hszaefer@am.poznan.pl

Indole-3-carbinol (I3C) is one of several compounds from 
cruciferous vegetables which has raised interest as a poten-
tial cancer chemopreventive agent. The anticancerogenic 
activity of I3C has been reported in such species as rats, 
mice and trout exposed to a range of initiating agents. The 
cancer chemopreventive activity of I3C has been linked to 
the modulation of CYP isoforms that catalyze the activation 
of procarcinogens. Our previous studies demonstrated the 
modulation of isozymes CYP 450 by cabbage and sauerkraut 
juice. In order to explain to what extent the effect of cabbage 
is related to I3C, in this study the activity of CYP1A1, 1A2, 
2B1, and the expression of CYP1A1/1A2 and CYP1B1 by 
Western blot was analyzed in Wistar rats liver and kidney us-
ing the treatment regimen. Animals were received I3C for 4, 
10, 30 days by gavage. In rat liver treatment with I3C signifi-
cantly increased the EROD (the marker of CYP1A1), MROD 
(the marker of CYP1A2) and PROD (the marker of CYP2B1) 
activities at all time points of exposition. The most marked ef-
fect was observed a�er 4 days of treatment. In contrast to the 
liver, in kidney I3C induced only the EROD activity. In both 
tested tissues constitutive expression of CYP1A1/1A2 was 
not detected. However, I3C induced the level of CYP1A1/
1A2 in all treated animals. The best correlation between en-
hanced activity and expression of CYP1A1/1A2 was found 
a�er 4 days of dosage. The results of our study indicate that 
modulation of isoforms CYP by I3C, compound of cabbage 
may play certain role in chemopreventive activity of this 
product.

OP9.7

Comparison of technological and 
nutritional effects of different fungal 
phytases in baking of rye breads

Krzysztof Żyła, Magdalena Mika, Halina 
Gambuś, Anna Nowotny, Beata Szymczyk

Akademia Rolnicza w Krakowie, Katedra Biotechnologii 
Żywności, Katedra Technologii Węglowodanów; Instytut 
Zootechniki w Krakowie, Zakład Żywienia Zwierząt i 
Paszoznawstwa, Kraków, Poland; 
e-mail: kzyla@ar.krakow.pl

Microbial 3- and 6-phytases A at 5000 FTU/kg, and their com-
binations with phytase B at 30 AcPU/g, were tested as bread-
making improvers in baking of wholemeal rye breads. Both 
phytases A increased bread volumes and the subsequent ad-
dition of phytase B amplified the effect. 6-Phytase A alone, 
and, especially in combination with phytase B, significantly 
enhanced crumb firmness. The improvements in texture 
were preserved during 3 days of storage. 6-Phytase A, but 
not 3-phytase A, reduced fat content of breads by more than 
50%, and preserved a high in vitro bioavailability of calcium 
that was characteristic for control breads. In comparison to 
rye flour, phytate content in control bread, bread baked with 
3-phytase A, and bread baked with 6-phytase A, was reduced 
by 91, 91, and 98 %, respectively. 3-Phytase A enhanced phos-
phorus retention and metabolic balances in rats but exerted 
detrimental effect on metabolic parameters of calcium. The 
effect was stimulated by a subsequent addition of phytase B. 
The opposite was true for 6-phytase A which repressed phos-
phorus and preserved calcium metabolic balances in rats. As 
compared to rats fed control breads, improved HDL/TC ra-
tios were found in blood plasma of animals that consumed 
bread prepared with 3- or 6- phytase A, or with 6-phytase A 
and phytase B. Rats fed breads supplemented with 6-phytase 
A and phytase B had lowered contents of total lipids, triacy-
loglicerols, and total cholesterol in sera. Microbial phytases, 
particularly 6-phytase A and phytase B, open new perspec-
tives in applications of biocatalysts in baking.

Posters

P9.1

Peptides of protein hydrolysates obtained 
from enzymatically and chemically modified 
preparations from leguminous seeds

Barbara Baraniak, Monika Karaś

Department of Biochemistry and Food Chemistry, University 
of Agriculture in Lublin, Poland; 
e-mail: barbara.baraniak@ar.lublin.pl

The interests of biological activity of peptides, products of 
protein enzymatic hydrolysis have gradually increased re-
cently. Peptides may be characterized with the opoidic, anti-
hypertension, immunoactive and anti-oxidation properties. 



152            2005Abstracts 

Protein concentrates and isolates obtained from leguminous 
seeds are their excellent sources. The protein preparations 
susceptibility to hydrolysis depends on the plant species 
they were obtained from, process conditions and the type 
of enzyme used. Also earlier protein chemical or enzymatic 
modification causes the properties change of precipitated 
preparations. The protein preparations obtained using three 
methods - hydrochloric acid with pH adjustment to protein’s 
isoelectric point (lentil pH 3.6, pea and vetch pH 4.0), and 
polyelectrolytes Magnafloc LT 22S and LT27 from pea seeds 
of Piast cv., lentil of Anita cv. and vetch of Kwarta cv. flours 
chemically modified with acetic anhydride and enzymati-
cally with trypsin, as well as obtained from non-modified 
flours, were subjected to the trypsin hydrolysis (3 hours, pH 
7.5, 310K). The enzyme activity was inhibited by heating at 
358K for 10 minutes then achieved hydrolysates were dried 
by means of lyophilization. The total protein level in hydro-
lysates from non-modified flours range from 62% lentil hy-
drolysate using Magnafloc LT 22S flocculant and vetch hy-
drolysate using hydrochloric acid) to 81% (pea preparation 
using Magnafloc LT 22S). The peptide contents also varied: 
pea hydrolysates appeared to be the most abundant, those 
obtained from vetch – the most deficient. Hydrolysates ob-
tained from precipitated preparations from enzymatically 
modified flours contained more peptides, while the increase 
of peptide levels not always was associated with the increase 
of total protein amount (hydrolysate of the concentrate co-
agulated using polyelectrolytes Magnafloc LT 22S and LT 
M22S from pea). No univocal dependencies were observed 
for concentrated hydrolysates obtained from flours earlier 
subjected to chemical modification: only in a case of prepara-
tions precipitated with hydrochloric acid, the peptide con-
tent in hydrolysates was lower than in initial concentrates. 
Peptides in hydrolysates from pea and vetch non-modified 
chemically and enzymatically, were identified applying 
mass spectrometer E�an MALDI-TOF. By comparing the ob-
tained peptide profiles with the database (www.expasy.org) 
that contains peptides derived due to trypsin hydrolysis of 
particular pea and vetch proteins, it was found that majority 
of peptides present in hydrolysates from pea might origin 
from convicilin and legumin decomposition; in vetch hydro-
lysates — from legumin.
The research made within PBZ/KBN/P06/99 project fi-
nanced by the Polish State Commi�ee for Scientific Re-
search in 2001-2004.
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activation of NFκB in mouse epidermis
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Pterostilbene, methoxylated analogue of resveratrol, 
has been shown to inhibit carcinogen-induced pre-

neoplastic lesions in organ-culture model [1]. This 
compound however showed much weaker than res-
veratrol effect on the activity of cyclooxygenases-2 
(COX-2). The expression of COX-2 is controlled by 
transcription factor — Nuclear Factor κ B (NFκB). In 
this study we compared the effect of both stilbenes on 
NFκB-DNA binding activity induced by tumor pro-
moter 12-O-tetradecanoylphorbol-13-acetate (TPA) in 
mouse epidermis. NFκB activation was assessed by 
determination of p65, p52, c-Rel, RelB and p50-DNA 
binding using ELISA – based procedure. Time course 
experiments showed that treatment with TPA caused 
up to 12 h gradual increase of NFκB family proteins 
— DNA binding level. Pretreatment of mice with 16 
micromoles of resveratrol or pterostilbene 15 minutes 
before topical application of TPA decreased the NFκB 
activation, but the effect of pterstilbene was more (by 
~30%) pronounced. Pterostilbene particularly affected 
p65 and cRel whilst resveratrol was more potent inhib-
itor of p50-DNA binding. These results indicate that 
pterstilbene as resveratrol may affect the TPA promo-
tion in mouse epidermis by interfering with the NFκB 
activation but do not explain their different effect on 
COX-2 activity.
References
1. Rimando AM et al. (2002) J Agric Food Chem 50: 3453-3455.
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cPLA2 catalyze the hydrolysis of sn-2 fa�y acyl chain of 
different phospholipids to a fa�y acids and lysophosphol-
ipid. Fa�y acids may act as second messengers or may be 
metabolized as precursors in the production of proinflam-
matory lipid mediators (prostaglandins, tromboxanes, 
leukotrienes or platelet-activating factor. Conjugated li-
noleic acids (CLA), naturally occurring polyunsaturated 
fa�y acids is the term refers to a group of linoleate (C18:2 
c9,c12) derivatives that exhibit several possible positional 
and geometric isomers (cis/trans; trans/cis). CLA are syn-
thesized in vivo from linoleic acid by rumen bacteria and 
may be also synthesized during heat processing of ani-
mal-derived foods (especially cooked meat, pasteurized 
dairy products are good dietary sources of CLA in human 
diets). In rodents, CLA have antiatherogenic properties. 
The methodology of testing cPLA2

 activity developed by 
us is a modification of the spectrophotometric method 
proposed by Jimenez et al. (Analytical Biochemistry, 319, 
2003, 131-137). In the original method, reactions of two 
conjugated standard enzymes – phospholipase A2 and 
plant lipoxygenase – were used. The substrate for cPLA2 
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was dilinoleoyl phosphatidylcholine, and the product 
was hydroperoxide (HODE) measured at a wavelength 
of 234 nm. Because our task was to examine the effect of 
conjugated linoleic acid dienes (CLA), we had to modify 
the terminal phase of the reading, because CLAs display 
their maximum absorbance at this wavelength. There-
fore, in our method we decided to measure HODE quan-
titatively by the HPLC method. Substrate preparation: 
Aqueous phosphatidylcholine substrate was prepared 
as described. Dilinoleoyl phosphatidylcholine (5 mg/ml) 
was resolved in 1 ml chloroform. A�er that solution was 
dried under steam of N2. The film was dispersed up to 
final concentration of 1.3 mM , in 10 mM deoxycholate 
dissolved in 50 mM Tris-HCl buffer, pH 8.5. The substrate 
solution was equilibrated for 10 min at 25oC. cPLA 2 ac-
tivity measurements: The standard reaction medium (1 
ml) contained the following: 65 μM DL-PC, 40 U PLA2 in 
50 mM Tris-HCl buffer, pH 8.5 containing 3 mM deoxy-
cholate. In some experiment to the reaction medium dif-
ferent trans fa�y acids were added. Reaction was started 
by the gently vortex components and then reaction was 
continued in 25°C by 37 min. A�er this time 4600 U/ml 
lipoxygenase was added and rection was continued by 
next 30 min in 25°C. Controls without phospolipase; 
lipoxygenase or DL-PC were always carried out. Aque-
ous phosphatidylcholine substrate was prepared as de-
scribed. Dilinoleoyl phosphatidylcholine (5 mg/ml) was 
resolved in 1 ml chloroform. A�er that solution was dried 
under steam of N. The film was dispersed up to final con-
centration of 1.3 mM , in 10 mM deoxycholate dissolved 
in 50 mM Tris-HCl buffer, pH 8.5. The substrate solu-
tion was equilibrated for 10 min at 25oC. The standard 
reaction medium (1 ml) contained the following: 65 μM 
DL-PC in 50 mM Tris-HCl buffer, pH 8.5 containing 3 
mM deoxycholate. In some experiment to the reaction 
medium different  fa�y acids were added. Reaction was 
started by the gently vortex components and then reac-
tion was continued in 25°C by 37 min. A�er this time 4600 
U/ml lipoxygenase was added.and rection was continued 
by next 30 min in 25°C. Controls without phospolipase; 
lipoxygenase or DL-PC were always carried out. A�er 
that pellet dissolved in 200 μL 65% methanol with 0.01 
% CH3 COOH. The mobile phase flow rate was 1 ml/min 
and the time between injection of samples was 28 min. 
The content of buffer B as percentage of the mobile phase 
volume was 30% at 0.0 min, 80% at 20 min, 98% at 20, 10–
23, 90 min, 30% at 24 min. A�er incubation of the enzyme 
with CLA, reduced activity of cPLA was observed (versus 
the control): with the trans10 cis 12 C 18:2 isomer by 36%, 
with the cis 9 trans 11 C 18:2 isomer by 48% with trans 9, 
trans 12 C 18:2 isomer by 47%. CLAs as cPLA2 inhibitors 
may contribute to the reduction of the rate of inflamma-
tory reactions because they block the stage of the release 
of fa�y acids from cell membrane phospholipids. 
This work was supported by grant № 3 P05B 117 23 from 
the State Commi�ee for Scientific Research.
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Japanese quince fruit is rich in catechins – potent an-
ticarcinogenic agents. There is a growing body of 
evidence on their antiangiogenic, antimetastatic and 
antiproliferative activities. It is worth to emphasize 
that catechins are also the major group of polyphe-
nols found in green tea (green tea catechins – GTC). 
GTC have been reported to inhibit a wide variety of 
biological events associated with cell proliferation and 
tumor progression. Epigallocatechin gallate (EGCG, 
the major GTC) exhibits particularly strong anticarci-
nogenic activities. On the other hand, catechins have 
been shown to act as potent natural inhibitors of ma-
trix metalloproteinases (MMP), which are involved in 
angiogenesis (formation of new blood vessels out of 
pre-existing capillaries) and metastasis. They not only 
directly inhibit MMP activity, but also significantly de-
crease their secretion.  The aim of the present work is 
to investigate the influence of catechins from Japanese 
quince fruit extract on secretion of two matrix metal-
loproteinases: MMP-2 (gelatinase A) and MMP-9 (ge-
latinase B) by human leukemia (HL60) cells and on 
proliferation of those cells. The extract was received 
from the Institute of Technical Biochemistry, the Tech-
nical University of Łódź. The main constituents of 
the extracts in question are monomers, dimers and 
trimers of catechin. Composition of the extract tested 
was verified by means of MALDI-TOF MS (matrix-as-
sisted laser desorption/ionization time-of-flight mass 
spectrometry). The amount of gelatinases secreted to 
culture medium is determined by means of gelatine 
zymography. Cell proliferation is assessed by means 
of CellTiter 96® AQueous Non-Radioactive Cell Pro-
liferation Assay (Promega). 
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Can conjugated linolic acid dienes (CLA) be 
considered a dyslipidaemia-preventing factor? 
Studies with the use of neural networks

Izabela Gutowska1 
Ewa Stachowska1, 
Halina Szumiłowicz2, 
Krzysztof Safranow1, 
Dariusz Chlubek1

1Department of Biochemistry and Chemistry, Pomeranian 
Medical Academy, 2Clinic of Vascular Surgery, Pomeranian 
Medical Academy, Szczecin, Poland; 
e-mail: izagut@poczta.onet.pl

Conjugated linoleic acid diens is a term used for de-
scription of positional and geometrical isomers of lino-
leic acid with the presence of conjugated double bonds. 
Good dietary sources of these fa�y acids are cooked 
meat and milk. Commercial sources of CLA contain pre-
dominantly cis9, trans11 (~40%) and trans10. cis12 (~40%) 
CLA isomers. Much a�ention has been given to CLA 
due to its unique properties including anti-cancer, anti-
atherogenic and anti-diabetic effects. Patients: The study 
group comparised thirty-one males and females (young, 
healthy, aged 25 to 30 years) and 30 person aged 56 to 70 
operated due to atherosclerotic stenosis of the abdomi-
nal aorta, iliac or femoral arteries (peripheral artery dis-
ease). Venous blood for lipid and lipoprotein analyses 
was collected into tubes (without anticoagulant) a�er an 
overnight fast. Total cholesterol and triglycerides were 
assayed with enzymatic test kits. HDL-cholesterol was 
measured a�er precipitation with sodium magnesium 
phosphotungstate. LDL-cholesterol was calculated from 
total cholesterol, triglyceride and HDL-cholesterol con-
centrations using Fredewald’s formula. Total lipids were 
extracted and the fa�y acids were methylated with 20% 
(w/v) boron trifluoride-methanol. A Perkin-Elmer gas 
chromatograph (model 8500) was used to analyze the 
serum fa�y acids methyl esters. Fa�y acid methyl esters 
were identified by comparison of their retention times 
with pure standards run previously. Statistical analysis 
was performed with the Statistica Neural Network pro-
gram. Artificial neural networks were created with the 
Intelligent Problem Solver (IPS) module generating a set 
of networks best suited to a given problem and a set of 
input data. Quality of network in STNN programme is 
estimated on the base of the S.D. Ratio and Pearson’s Cor-
relation. The serum of healthy patients is characterised 
by a statistically significant higher content of fa�y acids 
in comparison with that of the patients with atheroscle-
rosis. The parametric analysis of the results indicates that 
the CLA content in the patients’ plasma depends on the 
concentration of triacylglycerols and on the concentration 
of other fa�y acids (arachidonic acid – the group with 
atherosclerosis, and linolic acid – the control group). Tria-

cylglycerols which are a component of VLDLs (present in 
the plasma in the fasting state) distribute the lipid mate-
rial to tissues. The composition of VLDL depends on the 
qualitative composition of the adipose tissue. In patients 
with atherosclerosis, CLA are released from the adipose 
tissue together with arachidonic acid, and in persons in 
the control group, linolic acid has the most potent effect 
on the CLA content. In the group with atherosclerosis it 
was observed that an increase in plasma total cholesterol 
was associated with the decrease of concentration of one 
of the CLA isomers: the cis9trans11C 18:2 isomer. On the 
other hand, in the control group the concentration of cis9 
trans11C 18:2 CLA increased along with the increase in 
plasma cholesterol.
This work was supported by grant № 15 POB 11723 from 
the State Commi�ee for Scientific Research.
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Degradation of glycosides of α-tocopherol 
comparatively to exoglycosidases activity in 
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Therapeutic usage of vitamin E is limited by moderate 
absorbation from the gastrointestinal tract. Large doses 
of vitamin E in the diet does not lead to a proportional 
increase of the concentration in tissues. We think, that the 
transformation of the hydrophobic molecule into the am-
phiphilic form of the prodrug is very desinable, becouse 
it can be more easily absorbed by the organism, through 
parenteral administration. THE AIM: The determination 
of degradation of α-tocopherol-glycosides compared 
to exoglycosidase activity in homogenates of rat’s gas-
trointestinal tract tissues. MATERIAL AND METHOD: 
homogenates of liver and ileum from rats. The level of 
free α-tocopherol was determined by HPLC. The activ-
ity of exoglycosidases were determined by the Cha�eriee 
method modified by Zwierz et al. RESULTS: Glucosides 
and galactosides of the tocopherol showed no significant 
decay in homogenates of the intestine and the liver. The 
activity of N-acetyl-β-D-glucosidases and β-galactosi-
dases in homogenates of intestine and liver were 0. 38 
pKat/the kg protein and 0. 23 pKat/the kg protein. α-toco-
pherol-N-acetylglucosaminide was most easier destroyed 
in liver. In the intestine decayed only α-tocopherol-man-
noside by the activity of a-mannosidases = 0. 01 pKat/ kg 
protein.
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The use of α-tocopherol for therapeutic purposes is great-
ly limited by its moderate absorption from gastrointes-
tinal tract. The orally suplementation of large doses of 
vitamin E does not lead to a proportional increase in the 
concentration of α-tocopherol in tissues. Possibly solu-
tions to this problem include combining free tocopherol 
into glycoside derivatives. Becouse this type of chemi-
cal coumpounds are amphiphilic, thein bioaccessibility 
should by greater. THE AIM: In our project we obtained 
of glycosides of α-tocopherol: -glucoside, -galactoside, -
mannoside and -N-acetylglucosaminide. The level of en-
dogenic and free α-tocopherol was determined by HPLC. 
The activity of exoglycosidases were determined by the 
Cha�eriee method modified by Zwierz et al. RESULTS: 
The concentration of endogenic α-tocopherol was from 1, 
3 to 2, 0 g/50 ml of homogenates. The highest increase of 
α-tocopherol compared with base levels were observed: 
in brain — glucoside (173%) and N-acetylglucosaminide 
(143%), in intestine — glucoside (119%), in kidney — man-
noside (122%) and N-acetylglucosaminide (123%) and in 
liver — mannoside (88%). CONCLUSION: We observed 
an increase in the activity of p-nitrophenylglycosides and 
decrease of α-tocopherylglycosides. Probably this isdue 
to steric effects of the phenolic OH group and with the 
general stereochemistry of this region of the molecule. 
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Weight cycling up-regulates 
perilipin and lipolytic enzyme gene 
expression in adipose tissue
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The alternating caloric restriction and refeeding (weight 
cycling) is one of the most widely used weight reduction 
strategies; however, its effects on adipose tissue metabo-
lism are far from being clear. The reduction in fat mass 
requires the induction of lipolytic enzymes such as hor-
mone-sensitive lipase (HSL) and recently discovered adi-
pose triglyceride lipase (ATGL). The hydrolytic actions of 
adipocyte lipases are regulated at the lipid droplet surface 

by perilipins, a family of lipid droplet-associated phos-
phoproteins. We examined the effects of weight cycling 
on perilipin, HSL and ATGL gene expression (measured 
by real-time RT-PCR) in rat epididymal white adipose 
tissue (WAT). 15 male Wistar rats were randomised into 
3 groups: multiple cycles of alternating food deprivation 
and refeeding (MFR); pair-fed (PF); and ad libitum feed-
ing (control). Relative to control, MFR rats weighed less 
(361±23 v. 480±22 g, P less_mark 0.01) and had significant-
ly reduced WAT mass (2.79±0.29 v. 4.89±0.42 g, P<0.001). 
In PF rats changes in body weight and WAT mass were 
less pronounced. MFR was the only group where the re-
duction in WAT mass was accompanied by an increase in 
perilipin (1.75-fold, P<0.05), HSL (1.68-fold, P<0.05), and 
ATGL (1.99-fold, P<0.05) gene expression. Since perilipin 
regulates the magnitude of lipolysis, HSL is considered a 
key lipolytic enzyme, and newly discovered ATGL is now 
regarded as a major enzyme involved in the hydrolysis of 
triacylglycerols; their up-regulation may be one of the rea-
sons for fat reduction. These results suggest that weight 
cycling, but not caloric restriction, promotes lipolysis in 
adipose tissue thus reducing fat mass.
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Modulation of rat liver and kidney 
GST activity and expression by oral 
administration of indole-3-carbinol
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The glutathione S-transferases (GSTs) are superfamily of 
enzymes which catalyze the conjugation of some elec-
trophilic compounds with glutathione. GSTs are divided 
into four classes: alpha, mu, pi and theta. Modulation 
of GST acitivity and expression may be involved in the 
mechanism of chemopreventive action of cruciferous 
vegetables. Indole-3-carbinol (I3C) is potential chemo-
preventive agent which inhibited the chemically induced 
carcinogenesis in liver, mammary gland, colon, and other 
tissues in laboratory rodents. Our previous studies dem-
onstrated the modulation of isozymes GST by cabbage 
and sauerkraut juice. In order to explain to what extent 
the effect of cabbage is related to I3C, in this study the 
total activity of GST and expression of GSTs alpha, mu, 
pi and theta by Western blot in rats liver and kidney were 
analyzed similarly as with cabbage juice. Male Wistar rats 
were treated by gavage with I3C for 4, 10 and 30 days. 
Administration of I3C for 4 days significantly (by 60%) 
increased activity of GST in rat liver. The same effect was 
observed a�er 10 and 30 days of exposition. I3C increased 
the expression of GST class alpha and mu (by 20–30%) 
in liver at all time points of exposition, but did not affect 
the GST theta in this tissue. The constitutive expression 
of GST pi was not detected in liver. Western blot analysis 
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with GST-specific antibodies did not show statistically dif-
ferences in renal GST protein levels of I3C treated ani-
mals in comparison with non-treated control. The results 
indicate that the increased expression of GST isozymes by 
I3C may play role in their biological activity of cabbage.

P9.10

In vitro and in vivo determined antioxidant 
properties of protein hydrolysates 
obtained from enzymatically modified 
leguminous seeds preparations
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Antioxidant properties of trypsin hydrolysates of pro-
tein preparations obtained using hydrochloric acid and 
polyelectrolytes Magnafloc LT 22S and LT27 from flour 
of pea (Piast cv.), lentil (Anita cv.) and vetch (Kwarta 
cv.) seeds chemically modified using acetic anhydride 
and enzymatically with trypsin, as well as non-modi-
fied flours, were analyzed. Tests of antioxidant prop-
erties of the hydrolysates were performed under in 
vitro conditions by measuring the ability to neutralize 
the DPPH* radicals and in vivo using the Saccharomyces 
cerevisiae yeast model applying wild-type strain SP4 a 
leu1 arg4 and mutant without cytosolic dismutase ac-
tivity DSCD1-1C a leu1 arg4 sod1. Yeasts were cultivat-
ed on a liquid medium YPG to logarithmic phase and 
then incubated with paraquat and Mohr’s salt – agents 
invoking the antioxidant stress in yeast cells. The pro-
tective influence of hydrolysates was tested sowing 
the cells under stress onto the solid medium YPG com-
pleted with hydrolysate solutions. The cell survival 
was estimated on a base of their ability to form colo-
nies accepting 100% for cell number that was grown 
on a control medium (without hydrolysates) after each 
stress. All analyzed hydrolysates from pea, lentil and 
vetch (except from that precipitated with Magnafloc 
LT 22S in relation to strain DSCD1-1C, stress agent 
– paraquat), showed better protective effect for both 
tested types of stress in relation to both yeast strains 
when the preparations were obtained from non-modi-
fied flours. The highest survival (156%) was recorded 
for the hydrolysate of concentrate from lentil obtained 
using flocculant Magnafloc LT 22S in relation to the 
wild-type strain SP4 subjected to the stress of Mohr’s 
salt; the lowest survival (103%) – for the same hydro-
lysate under the same stress conditions, but in rela-
tion to strain DSCD1-1C without cytosolic dismutase 
activity. Hydrolysates had better ability to neutral-
ize the DPPH* radicals than initial concentrates. The 
antioxidant abilities increased along with the reaction 
time with maximum after 270 minutes of incubation. 

The best ability to neutralize the DPPH* radicals were 
manifested by hydrolysates of vetch preparations. The 
highest effect of previous modification was observed 
in a case of lentil. In general, hydrolysates of prepara-
tions obtained from chemically modified flours showed 
greater antioxidant activity than those obtained from 
flours subjected to enzymatic modifications.
The research made within PBZ/KBN/P06/99 project fi-
nanced by the Polish State Commi�ee for Scientific Re-
search in 2001-2004
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Pepper fruits are important components of daily diet 
because of high content of biologically active com-
pounds. With vitamins and carotenoids, they contain 
phenolic compounds, derivatives of phenolic acids as 
well as flavonoids. The hot cultivars are characterized 
by presence of capsaicinoids. Apart from these compo-
nents saponin compounds were found in pepper fruit. 
The content of saponins ranges from 1 to 200 mg in 
100 of dried mass and is dependent on cultivar and 
anatomic part of the plant. The highest amounts of sa-
ponins were found in the seed of pepper, but informa-
tion about those compounds in Capsicum annuum is in-
complete. Ealier investigations were concentrated on 
saponins in roots and seeds of pepper plant, and other 
only on pericarps of pepper. In our investigations we 
concentrated on the edible part of pepper – the fruit. 
The aim of the presented work was to define the quan-
titative differences in saponin fractions from pericarp, 
placenta and seeds of hot pepper. The work materi-
al was liophilysed placenta and pericarps and dried 
seeds from hot pepper cv. Cyklon. After homogeni-
zation, the material was three times extracted in 80% 
methanol-water solution. The obtained extracts were 
joined, evaporated and cleaned on C18 silica gel, where 
the saponin fraction was eluted with 80% methanol-
water solution. Next the extracts were analysed by 
TLC method on silica gel plates, and chromatograms 
were developed in chloroform: methanol: water (6: 4: 
1) system. After developing and drying, the visualisa-
tion of the obtained chromatograms was performed by 
spraying the plates with 10% H2SO4 solution and heat-
ing. Next a densytometric analysis of placenta, peri-
carp and seeds fractions was made. The contents of 
saponin fractions were quantitified by standard curve 
method, and a digitoxin solution as a mass standard 
was used. After TLC separation of the extracts from 
seeds, placenta and pericarps 12 fractions were ob-
tained and labelled from A to L. After densitometric 
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analysis it was concluded that the lowest amounts of 
saponin compounds were in placenta, while in peri-
carps and seeds they were at a similar level.
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CYP1A1 and CYP1B1 are the inducible forms of cyto-
chrome P450 expressed in extrahepatic tissues. These 
cytochromes are responsible for the activation of nu-
merous procarcinogenes, such as polycyclic aromatic 
hydrocarbons, heterocyclic and aromatic amines and 
their derivative, as well as endogenous substrates, par-
ticularly estrogens, leading to carcinogenic metabolites 
formation. trans-Resveratrol, a natural phytoalexin oc-
curring in peanuts, grapes and berries, exhibits estab-
lished anticarcinogenic activity. Its natural analogues, 
present in numerous fruits and medicinal plants, are 
studied extensively in the context of their biological 
activities. Pterostilbene (3,5-dimethoxy-4’-hydroxys-
tilbene) was found to act as a potent hypoglycemic and 
hypolipidemic agent. The potential inhibitory effect 
of resveratrol analogues on the activation of procar-
cinogens is considered as one of the possible mecha-
nism of anticarcinogenesis. In our studies, the effect 
of pterostilbene, pinostilbene (3,4’-dihydroxy-5-meth-
oxystilbene) and deoxyrhapontigenin (3,5-dihydroxy-
4’-methoxystilbene) on the catalytic activity of human 
recombinant CYP1A1 and CYP1B1 has been investi-
gated using 7-ethoxyresorufin O-deethylase (EROD) 
as a biomarker of family 1 of cytochromes P450. We 
have demonstrated the strong inhibitory effect of pter-
ostilbene, pinostilbene and deoxyrhapontigenin on 
catalytic activity of human recombinant CYP1B1 with 
IC50 values 2.1; 0.8; 2.5 μM , respectively. In the case of 
CYP1A1 even stronger inhibition has been observed; 
IC50 value determined for pterostilbene and pinostil-
bene was 0.5 μM; for deoxyrhapontigenin 1.25 μM. It 
is postulated that pterostilbene and monomethylated 
analogues of resveratrol, as potent inhibitors of cyto-
chromes responsible for carcinogen activation, may 
play an important role in anticarcinogenesis.
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Anna Misiewicz1, Sylwia Wróblewska1, 
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DNA Research, Warsaw, Poland; 
e-mail: misiewicz@ibprs.pl

Lactic acid bacteria are a group of micro-organisms with 
steadily increasing importance in biotechnology. The 
interest in pure specially selected cultures of lactic acid 
bacteria with specific properties, intended for use in bio-
logical preparations promoting the balance of the bacte-
rial microflora of the gastrointestinal tract in humans and 
animals, is considerably increasing. The study objective 
was isolation, identification and differentiation of lactic 
acid bacteria strains. The bacteria were isolated from nat-
urally fermenting sources such as milk, cucumbers, cab-
bage, and also from the gastrointestinal tract of animals. 
During the study, the bacteria were characterised in the 
aspect of rapid growth, lactic acid production from sim-
ple and compound sugars, tolerance to low pH and bile 
salts, and antagonist activity against pathogenic strains. 
On the basis of the morphological as well as physiologi-
cal features (API 50 CH and Rapid ID 32A, Biomeuriex), 
they were classified to the Lactobacillus plantarum and 
L. acidophilus species, but the method can give doubt-
ful result. The further stage of the work conducted was 
genetic identification with the use of molecular biology 
techniques. For this purpose, a 500-nucleotid length frag-
ment of the 16S rRNA gene was amplified with the use of 
specific starters designed for conservative sequences. The 
hypervariable regions of the gene in question were con-
tained in the amplified fragment. The amplified fragments 
were sequenced with the use of the ready-made BigDay 
Sequencing Kit (Applied Biosystems). The sequences 
obtained were analysed against the generally available 
sequences in the respective database, i.e. BLAST. The 
results obtained do not confirm in full the earlier iden-
tification by the traditional microbiological methods and 
justify the thesis that it is necessary and indispensable to 
supplement the traditional identification methods by ge-
netic analysis. The obtained results will be incorporated 
in the building molecular data base. 
*The Collection is a member of the World Federation for 
Culture Collection (WFCC member No. 212) and Euro-
pean Culture Collections’ Organisation and has the status 
of the international Deposit Authority.
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Biotechnology, Warsaw Agricultural University, Warsaw, 
Poland; e-mail: misiewicz@ibprs.pl

Micro-organisms are at the foundation of many areas of 
biotechnology and human activity. They are used for the 
production of food (bread, cheese, milk products, silages, 
beer, wine, etc.), but also for biosynthesis of such substanc-
es as antibiotics, drugs, enzymes, vitamins, amino acids, 
dyes, flavours, fuels, organic acids and pesticides, worth 
billions of dollars per year. The IAFB Collection comprise 
micro-organisms occurring in the industry. The most nu-
merous and the most important group of micro-organ-
isms preserved in the IAFB Cultures Collection of Indus-
trial Micro-organism are yeasts (Saccharomyces cerevisiae). 
Wine yeasts are represented by more than 100 cultures. 
They include yeasts for white as well as red wines, and 
also for meads. The second group contains yeasts suitable 
for use in brewing industry. The basis for the traditional 
classification of Saccharomyces yeasts was their ability to 
ferment sugars. The weakness of the traditional classi-
fication methods based on physiological tests results in 
the need of using new taxonomic tools based on genetic 
features. The objective of the study was identification of 
the selected strains of wine and beer yeasts preserved in 
the Collection. Tests of stability of the biotechnological 
parameters (alcohol content, by-products, sugar content) 
were conducted in parallel. Genes encoding the ribosomal 
RNA molecules and the internal transcribed spacer (ITS) 
sequences separating these genes were subjected to test-
ing. At the first stage of work, ITS1, ITS2 and 5.8S rRNA 
sequences of the selected yeast strains were analysed, but 
since the results were not very characteristic, the scope of 
analyses was extended by the sequences of the 18S rRNA 
gene. The amplified product at a size of ca. 1400 bp was 
subjected to restrictive digestion and then was separat-
ed by electrophoresis on 12% polyacrylamide gel in the 
presence of the mass standard. The stripe pa�ern reflect-
ing the earlier phenotypic differentiation of the analysed 
yeast species by biochemical methods was obtained.
*The Collection is a member of the World Federation for 
Culture Collection (WFCC member No. 212) and Euro-
pean Culture Collections’ Organisation and has the status 
of the international Deposit Authority.
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Marek Murias1,2, Norbert Handler2, 
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1Poznań University of Medical Sciences, Department of 
Toxicology,  Poznań, Poland; 2Institute of Pharmaceutical 
Chemistry, University of Vienna, Vienna, Austria; 
e-mail: marek.murias@amp.edu.pl

Despite years of intensive research, breast cancer remains 
a major cause of death among women in the Western 
countries; therefore looking for new chemopreventive 
agents is greatly favored. One promising group of possi-
ble chemopreventive agents are phytoestrogens. Phytoes-
trogens exert pleiotropic effects on cellular signaling and 
show some beneficial effects on estrogen-dependent dis-
eases. However, due to activation/inhibition of the estro-
gen receptors ERa or ERb, these compounds may induce 
or inhibit estrogen action and, therefore, have also the po-
tential to disrupt estrogen signaling. Resveratrol (trans-
3,4’,5-trihydroxystilbene; 3,4’,5-HS) phytoalexin found 
in grapes and red wine shows antioxidant, chemopre-
ventative, anticancer and estrogenic properties. Besides 
glucuronidation und sulfation, resveratrol also under-
goes monohydroxylation by CYP1B1 to form piceatannol 
(3,3’,4’,5-HS) a minor metabolite with higher anticancer 
activity. In order to investigate a possible structure-ac-
tivity relationship between estrogenic properties and 
additional hydroxyl groups, four other resveratrol ana-
logues (3,4,4’,5-HS, 3,3’,5,5’-HS, 3,3’,4,5,5’-HS, 3,3’,4,4’,5-
HS, 3,3’4,4’,5,5’-HS) were synthesized. Their estrogenic 
activities were assayed using purified human estrogen 
receptors (ERa and ERb) and fluorescence polarization 
technique. Using this method agonistic activity for res-
veratrol (EC50ERa=21nm, EC50ERb=32nm) and 3,4,4’,5-
HS (EC50ERa=108nm, EC50ERb=8nm) were shown. 
3,3’4,4’,5,5’-HS and 3,3’,4,4’,5-HS exhibited antagonistic 
activity for ERα (EC50108nm and 1024nm respectively). 
Our data let us conclude that introduction of additional 
hydroxylgroup in the neighborhood of hydroxylgroup 
in position 4’ abolish estrogenic activity of resveratrol 
analogues. Antiestrogenic activity of 3,3’4,4’,5,5’-HS and 
3,3’,4,4’,5-HS is presently examined using breast cancer 
cells at our research group. Estrogenic/antiestrogenic 
activity of tested resveratrol analogues makes them in-
teresting candidates for further tests as cancer chemopre-
ventive agents.
MM thanks EC for M Curie Fellowship.
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caused by Sitophilus granarius by 
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Katarzyna Ochman1, Aleksandra Obrępalska-
Steplowska1, Magdalena Gawlak2, Jan Nawrot2

1Interdepartmental Laboratory of Molecular Biology, Institute 
of Plant Protection, Poznań, 2Department of Entomology, 
Institute of Plant Protection, Poznań, Poland; 
e-mail: K.Ochman@ior.poznan.pl

The granary weevil (Sitophilus granarius L.) belongs to 
stored product pests feeding mainly on wheat grain. It 
depreciates significantly the quality of the grain and also 
comestibles obtained from wheat. In addition to weight 
losses it causes also the presence of various contamina-
tions in food. Contaminated products have worse taste 
and smell and frequently do not qualify for consumption. 
Therefore it is very important to elaborate very sensitive 
and reliable detection methods. At present these methods 
are based on chitin detection, on X-ray analysis, NMR, 
micro sounds emi�ed by pests. Immunological assays 
are also used and constantly improved. In our study we 
have undertaken a�empts of Sitophilus granarius detec-
tion founded on methods of molecular biology that are 
the most sensitive one. We have applied mainly PCR 
and RAPD techniques and compared pa�erns of RAPD 
analysis with different primers of fine grains, grains con-
taminated with insects and of pure and contaminated 
flour. Utilization of this method with some RAPD starters 
appears to be very promising. We have also undertaken 
sequencing of ITS fragments of Sitophilus rDNA, which 
will allow us to compile and ameliorate reliability of de-
tection. 
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The influence of temperature on 
tomato’s oxidative status

Katarzyna Pawłowska-Góral1, Barbara 
Pilawa2, Ewa Kurzeja1, Maria Wardas1
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Fizyki Medycznej, Wydziału Farmaceutycznego Ślaskiej 
Akademii Medycznej, Sosnowiec, Poland; 
e-mail: katarzynagor@wp.pl

Carotenoids such as a licopen and b-carotene, which 
show antioxidative properties, are significant compo-
nents of vegetables, mainly tomatoes. Epidemiological 
studies suggested a close relationship between the intake 
of specific dietary factors (vitamins and antioxidants) 
and the diminished risk to suffer from cancer, degen-
erative diseases and immunological disorders (1,2). It is 
also known that every technological processing of food 
lowers its nutritious value (3,4). The aim of our research 
was to estimate the influence of temperature on toma-

to’s homogenate oxidative status.  The tomatoes were 
homogenated in edible oil and heated for 30 minutes in 
180 Centigrades. In the homogenates obtained, the value 
of total oxidative potential (TAS) was marked by means 
of Randox test set, and the presence of free radicals was 
examined by X-band (9.3 GHz) EPR spectroscopy. The 
higher dipolar interactions in the heated sample, shorter 
distances between paramagnetic centers in this sample 
2.0032 and 2.0035 indicate the existence of paramagnetic 
centers with unpaired electron localized on oxygen atom 
in the studied samples. A higher amount of free radicals 
is characteristic for the heated sample. The amplitude 
of EPR in this trial was 1.5 times higher than amplitude 
of resonance line of unheated sample. The marked TAS 
value in the heated homogenate was twice lower than in 
unheated homogenate. It seems that lowering TAS value 
is a consequence of the increase in the number of free 
radicals, hence in the conditions of the experiment car-
ried out, tomato’s homogenate a�er heating partly lost its 
antioxidant properties.
References
Kiokias S, Gordon MH (2003) Eur J Clin Nutr 57: 1135-1140.
Visioli F, Riso P, Grande S, Galli C, Porrini M (2003) Eur J Nutr 
42: 201-206.
Lavelli V, Peri C, Rizzolo A (2000) J Agric Food Chem 48: 1442-
1448.
Re R, Bramley P, Rice-Evans C (2002) Free Radic Res 36: 803-810
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Conjugated linolic acid dienes (CLA) increase 
the phagocytic potential of monocytes 
via the NFκB pathway  by inhibiting 
the induction of cyclooxygenase-2

Ewa Stachowska1, Magdalena Baśkiewicz-
Masiuk2, Viole�a Dziedziejko1, Izabela Gutowska1, 
Krzysztof Safranow1, Mariusz Kaczmarczyk3,  
Grażyna Adler3, Bogusław Machaliński2, 
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1Department of Biochemistry and Chemistry, 2Department 
of General Pathology, 3Department of Clinical Biochemistry 
and Laboratory Diagnostics, Pomeranian Medical University, 
Szczecin, Poland; 
e-mail: ewast@sci.pam.szczecin.pl

Atherosclerosis is considered to be a chronic inflamma-
tory diesease at the arterial wall. Structural changes in 
blood vessels initiating the pathological restructuring 
of the vessel are caused by various pathogenic factors. 
One of them may be a viral or bacterial infection. The 
transcriptional factor NF-κB is one of key regulators of 
inflammation, upon activation, NF-κB can mediate the in-
duction of more than 160 genes, which have a crucial role 
in atherogenesis. MATERIAL AND METHODS: Mono-
cytes (CD14+) were isolated from blood of healthy do-
nors. Peripheral blood mononuclear cells (PBMCs) were 
isolated using by Lymphozyten separations media den-
sity gradient. Then cells were magnetically labeled with 
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Isothiocyanates are a group of compounds that occur 
in Brassicaceae family plants as thioglucoside conjugates 
known as glucosinolates. At least 120 different glucosi-
nolates have been identified in sixteen families of dicoty-
ledonous plants. When tissues of Brassica vegetables are 
damaged, e.g. chewed, isothiocyanates are released by 
the hydrolytic action of enzyme belonging to the class 
of thioglucosidases (thioglucoside glucohydrolase, EC 
3.4.3.1), commonly known as myrosinase. Epidemiologic 
studies have demonstrated inverse associations between 
cruciferous vegetables intake and the incidence of many 
cancers[1]. Isothiocyanates are known as chemporeven-
tive compounds because of their influence on activities 
of phase I and phase II detoxifying enzymes[2]. In more 
recent studies these compounds have been reported to 
inhibit the cell cycle and cause apoptotic cell death[3]. 
Several studies demonstrated that isothiocyanates in-
duce apoptosis in cultered cells with characteristic DNA 
ladders. It has been reported that some isothiocyanates 
induce apoptosis in cultured cells with JNK activation. 
Some other studies demonstrated that isothiocyanates 
also induce apoptosis by p53-mediated mechanism. On 
the other hand some of these compounds caused genoto-
xic effects inducing structural chromosome aberrations in 
mammalian cells[4]. Taking into account different biologi-
cal effects of isothiocyanates, we have undertaken studies 
on isolation and identification of these compounds from 
Brussels sprouts (raw and cooked). In the next step, their 
proapoptotic activity toward normal and tumor human 
cells will be studied.
These studies were financially supported by Grant no. 
PBZ-KBN-094/P06/2003/03
References
1. Keck A-S, Finley J, (2004), Integrative Cancer Therapies 3 (1): 
5-12.
2. Zhang Y, Talalay P, Cho C, Posner G, (1992), Proc Natl Acad 
Sci 89: 2399-2403.
3. Hu R, Kong A, (2004) Nutrition 20: 83-88.
4. Conoway C, Yang Y, Chung F, (2002) Current Drug Matabo-
lism 3: 233-255.

CD14+ MicroBeads and then were separated on a col-
umn which was placed in the magnetic field of a MACS 
separator. A�er isolation CD14+ cells were incubated in 
RPMI 1640 medium supplemented with 10% autological 
serum, penicillin (100 U/ml) and streptomycin (100 mg/
ml) at 37°C in 5% CO2. Cells were cultured with various 
fa�y acids (trans and cis isomer of C18:1, and trans and 
cis isomers of C18:2, arachidonic acid C20:4) for 7 days 
with of fa�y acids at final concentrations of 100 μM in 
medium. A�er incubation cells were used for quantifica-
tion of phagocytic activity of monocytes with opsonized 
fluorescein isothiocyanate-labeled E. coli. A�er incuba-
tion DNA was stained and cells were analyzed by flow 
cytometery. In supernatant prostaglandin E2 concentra-
tion (as main Cox-2 product) was measured with enzyme 
immunoassay kit (R&D Systems). CD14+ cells were used 
also for estimation of NFκB activation using an oligonu-
cleotide-based ELISA (TransAM NFκB Kit). In cells ex-
pression of PPAR gamma receptors and cyclooxygenase-
2 (Cox-2) were measured by RT-PCR. Additionally Cox-2 
expression in CD 14+ cells was estimated by Western blot 
analyze. STATISTICAL ANALYSIS: Phagocytic function 
for the control cells (CD14+ incubated without fa�y acid) 
and the CD14+ incubated with fa�y acids were compared 
with the use of the Wilkoxon test, using P < 0.05 as the sig-
nificance level. Phagocytic function for the control cells 
(CD14+ incubated without fa�y acid ) and the CD14+ in-
cubated with fa�y acids were compared with the use of 
the Wilkoxon test, using P < 0.05 as the significance level.
Both trans isomers of linolic acid — cis9 trans11 CLA and 
trans10 cis12 CLA — increased the phagocytic potential of 
monocytes. The activation of phagocytosis was associat-
ed with the NFκB-dependent mechanism of inhibition of 
Cox-2 induction in CD14+ cells. Reduced Cox-2 induction 
in the cell contributes to the reduction in the synthesis of 
prostaglandin E2 — the key substance for regulation of 
phagocytose intensity.
This work was supported by grant № 15 POB 11723 from 
the State Commi�ee for Scientific Research.
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