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0 Alkohol = Cukor + Voda + Kvasinky '

11



a Alkoholové kvasenie — Fermentacia ‘

(latin. fervere = vriet)

2 ADP 2ATP ___
(o)
glycolysis —0
GluCOSe = = m m = = = =p
=0
CH; anaero-
2 NAD* 2 NADH 2 Pyruvate biosis
H —CI—OH (IZZO
CH; CH,

2 CO,
2 Ethanol 2 Acetylaldehyde

12



Alkohol - Pivo — Receptura

AL

jaémeri/psenica chmel voda kvasinky

riSa: Huby
rod: Saccharomyces = ,cukorna huba“
druh: S. cerevisinze |= pivo ($pan. cerveza)
Theodor Schwann Franz Meyen
»Zuckerpilz“ (1837) »Saccharomyces”

13



a Alkohol = Pivo — Kvasinky ’

Saccharomyces cerevisiae Saccharomyces eubayanus
(najtalentovanejsia kvasinka) (z Patagonie ci Tibetu ?)

\ )

Saccharomyces pastorianus
(prirodny hybrid)

14



Alkohol

— Pivo — Cukor

ENDOSPERM klicenie varenie
—_— ﬁ
OPLODIE
KLICOK
jaémenny slad mladina
HDHH H N "OH” H I CH,OH
/\ ‘/\N a,f-amyldza CHZ%H i %H ramyldza ‘/‘70\
> (oH OH _— \ OH |
Nl A/( )‘( )\»( )«/ oR—{ B N on B
OH OH pe
skrob dextriny »cukor”
. (amyléza + amylopektin) (maltéza)

(glukoza)

15
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‘ Alkohal — Pivo — Ale vs. Lesialk ’

Vrchné kvasenie jj{i’ : | Spodné kv?senie
(S. cerevisiae) (S. pastor;:anus)
15-20°C 6-15°C
Pivo - Ale EATEE. . T | LAGERS Pivo - Leziak
PInd, ovocnd chut Wnu i treasn CoLp Lahks, iskrivé chut
ESB Paie Aue §
IPA Porter
Srour
WhEAT
- Brown

17



Alkohol — Pivo — Chicha

,Dentalna sladovria”
(slinna amylaza)

Indianska kukurica
(Zea mays indurata)

18



Alkohol — Saké — Cukor & Kvasinky .

enzym amyldza

Fermentovana ryia - Koji

Skrob
H CH, CH,OH CH,OH
H)_O H H OH H O.H H OH
OH H OH H OH H N\OH H i
—o—w—o 0 o— o— kvasinky
H OH H OH H OH H

l amylaza S. cerevisiae

CH,OH
H H

| oH H/ glukéza

HO Y—b g (obsah alkoholu 15-20%)

19



Alkohol = Vino — Cukor & Kvasinky ’

CH,OH
0 CH,0H _O
+
HO OH CH,OH
Vini€ hroznorody (Vitis vinifera) glukéza fruktéza

Saccharomyces
cerevisiae

-

Fermentacia vinneho mustu

20



Alkohol — Whisky — Vyroba

s ‘

jaémenny slad fermentacia

e
-

dozrievanie

21



a Alkohol — Whisky — Dub & Senzorika ’

22



a Konzumacia alkoholu — Promile & Efekty ’

£0.29 %o (£ 0.29 ml/L)
0.30-0.99 %0 (0.3 - 0.99 ml/L)
1.00 - 1.49 %o (1 - 1.49 ml/L)
1.50 - 1.99 %o (1.5 - 1.99 ml/L)
2.00 - 2.99 %o (2 - 2.99 ml/L)
3.00 - 3.99 %o (3 - 3.99 ml/L)
2 4.00 %o (2 4 ml/L)

Ziadne viditelné efekty
eufdria, relaxacia, neista chodza, strata koncentracie
mierna opitost, strata zabran, ataxia
stredna opitost, afektivita, blabot, vravoranie
tazka opitost, bliznenie, zvracanie
otrava alkoholom, poruchy vedomia, zastava srdca

komatozny stay, riziko smrti (LDcy = 5 %o)

alkohol alkohol

0.6 x vaha

%o = %o =

64 16 0 '93 0/
5 I 0 - o kg = 0.44 0/00 " o0
2,9 27 g
250.m| =0.75 %o =0.56 %o

06%60Kkg 06%80kg

23
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‘ Konzumacia alkoholu — Plusy & Minusy |

Possible long-term effects of

Red - generally "bad"
Green - generally "good” Eth a n o I
‘ Small to moderate consumption
Large consumption
mic:
- Increases insulin sensitivity
- e - Lower risk of diabetes
ANanvicheionikol ?oum,ndumdnophaguu ‘
syndrome - Brain:
* Vision changes Blood: - Atrophy
* Ataxia - Anemia - Reduce the number of silent infarcts
* Impaired memory Heart: - Decrease risk of dementia
7 - Alcoholic cardio- Blood:
- Psychological myopathy -Increases HDL
é MC{WMS Liver: . R . - Decreases thrombosis
* Antisociality - Cinffiosi | N - Reduces fibrinogen
D e - Hepatitis N ' - Increases fibnnolysis
. AMF-(Y Stomach - s - 1 - Reduces artery spasm from stress
* Pani - Chraric : : \ - Increases coronary blood flow
: rsydm'sl llucinati Pancreas: . Skeletal:
* Delusions - Pancreatitis - Higher bone mineral density
"Sleepdisorders: " prPherM Bases: |
diabetes type 2 L —

Effects linked with both “Joints: | )
small and large consumption - Reduced risk of rheumatoid arthritis

Gallbladder:

- Reduced the risk of developing galistones
Kidney:

- Reduced nsk of developing kidney stones

24



Konzumadcia alkoholu & Sex ‘

Drink, Sir, is a great provoker.... Lechery, Sir, it
provokes, and unprovokes: it provokes the
desire, but it takes away the performance.

(William Shakespeare)

Macbeth (Act ll., Scene lll.)

25



o Konzumacia alkoholu & Mozog

. 1 2 3

First, alcohol
affects the
forebrain and
assaults motor
coordination and
decision making.

2.

Then, alcohol
knocks out the
midbrain, and
you lose control
over emotions
and increase
chances of a
blackout.

26

3.

Finally,
alcohol
batters the
brainstem as
it affects
heart rate,
body
temperature,
appetite and
conscious-
ness, a
dangerous
and
potentially

fatal
condition.



Alkoholicka opica — Symptomy

* Veisalgia = kveis (nor.) - nevolnost po debuZirovani + algia (gr.) - bolest
* Roénéa ekonomicka strata USA kvdli absenciam v préci: 160 000 000 000 $

Severe Cause
Cause 1
Nausea/Vomiting Acetaldehyde | Gastritis
Headaches Acetaldehyde | Electrolyte Loss | Dehydration
Fatigue PoorSleep Electrolyte Loss | Dehydration
Brain Fog Withdrawal | Acetaldehyde | Electrolyte Loss | Dehydration | PoorSleep
Anxiety/Restlessness Withdrawal
Feeling Down/Depressed | Withdrawal
Dry Mouth/Thirst Dehydration
Sensitivity to Light/Sound | Acetaldehyde

mm o

27



Alkoholicka opica = Priciny

CH,CH,OH  Ethanol

NAD Alcohol dehydrogenase

H*+ NADH (Cytosol)

g Acetaldehyde —

NAD Acetaldehyde
dehydrogenase ———

K
H"+ NADH (Mitochondria)

CHsC — O~

'c') Acetate

28
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2 deci dzusu z Nashi
pred pitim alkoholu

Azijska hrudka Nashi
(Pyrus pyrifolia)

30



Alkoholicka opica — Prirodna liecba I.

OH
OH
HO O 5
‘ OH
OH
OH O
l
Japonsky hrozienkovy strom Dihydromyricetin (Ampeloptin)

(Hovenia dulcis) Flavonoid s protirakovinovym tc¢inkom

31



Alkoholicka opica — Prirodna liecba Il.

Mexicka figova opuncia Ajurvédska bylinna zmes
(Opuntia ficus indica) (extrakt zo 7 druhov rastlin)
Inhibuje prostaglandiny = timi zapal Hepatoprotektivne ufinky

32



Alkoholicka opica — Synteticky pristup I.

Intrave ngRrotbpidiffistrtababyeide ylegédho roztoku
(glukdzc| ebllokishstritray, 90 B éndlyziztaminy)
Pré&vehydydtdlila 15bHieaitveledtrbbiela)

33



O.. _OH
L CHs
N\©/Cl

Clotan (Tolfedine)
Inhibitor prostaglandinov
Protizapalové antimigrenikum

Alkoholicka opica — Synteticky pristup II.

H,C. N\‘ fN CH,
| |
HO = S—5 S, OH
HO OH

Pyritinol (Encephabol)
Analdg vitaminu B,
Liecba kognitivnych porutch

34



A na zaver...

| have taken more out of alcohol than alcohol
has taken out of me.

(Winston Churchill)

35




manoprotein

Alkohol — Pivo — Pena

- Bublinky obsahujuce CO, su obalené bielkovinami
kvasiniek a jaCmena, stabilizované kyselinami chmel'u.

- Pena je najstabilnejsSia pri 5% obsahu alkoholu, nizsej
teplote (< 10°C) a v mierne kyslom prostredi (pH ~ 4.6).

- Kvasinkovy gén CFG1 je klu¢ovy pre tvorbu pivnej peny.

- Dobra rada: ¢isty a odmasteny pohar bez saponatu !!!

humuldn
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When the bonlel/ |
hit, a compression /
wave travels

through it

| “, 5 These ‘daughter’ bubbles expand

g i rapidly, creating foam
I | & : i Ly
; milliseconds]
) : 3
\

1

| !
|k' i
=

This wave then rebounds

\hrouqu the liquid asan e

expansion wave Gl M Compression and expansion waves
cause ‘mother’ bubbles to break up

© MallOnline

Alkohol — Pivo — Penova fontana

1. Kompresna vina postupuje flasou nadol.
2. Narazom na dno vznika expanzna vina.
3. Stretom vin praskaju ,materské* bubliny.
4. To spdsobi vznik ,dcérskych® bubliniek.

5. Tie rychlo expanduju a pivo

37



Alkoholicka opica — Dosledky
* Dehydratacia - etanol je diuretikum, stratu tekutin zvySuje aj zvracanie a hnacka.
* Hypoglykémia - znizend hladina glukézy zapriciriuje celkovi slabost a zmenu nélady.
* Acid6za - zvySena akumuldcia kyseliny mliecnej indukuje bolest hlavy a zvracanie.
* Bolest hlavy - etanol rozSiruje cievy a ovplyvriuje produkciu neurotransmiterov.
* Traviace tazkosti - tvrdy alkohol (> 20%) drazdi sliznicu Zalidka a spdsobuje gastritidu.
* Poruchy spanku - etanol je sedativum, avsak ,,opity” spanok je kratky a neregeneruje.

* Nepravidelny biorytmus - zmena koncentracie horménov hypofyzy sposobuje ,jet lag”,

38



Metanol vs. Etanol — Smrt vs. Opica

metanol (b.v. =65°C) etanol (b.v. =78°C)
CH;0H CH;CH,OH
l alkoholdehydrogendza l
(ADH)
0 0
formaldehyd k J\ acetaldehyd
H -~ H H,C H
aldehyddehydrogendza _f )
@ ! (ALDH) &%
7,
0
H )L OH )L OH HsC )J\

kyselina mravenci kyselma octova acetylkoenzym A

39
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BIOSENZORY AKO
DETEKCNE SYSTEMY
V PRAXI

Ing. Katarina Neméekova, PhD.

_o_
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biosensors

Construction parts
of biosensors -
bioreceptors and

transducers
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Applications in
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Concept of biosensors

A biosensor is a compact analytical device
comprising a biological or biologically derived

distinguishing component (receptor) integrated

into or closely connected to a physical or
* @- ’ physicochemical transducer.

The usual role of a biosensor is to provide

discrete or continuous digital electronic signals

Nose Gustatory membrane/Nerve cell  Brain that are proportional to an individual analyte or
group of analytes.

A biological receptor is a macromolecule, cell, or
tissue able to recognize the target analyte.

Analyte Bioreceptor Transducer Electronic system

A transducer _is a device capable of changing a
signal of a biological receptor to a measurable
analytical signal.

The processor converts the measured signal into
data (number, color quantity) which can be
interpreted by the user.
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Concept of biosensors

Elektronicky

| _signal

Bioreceptor Prevodnik

A biological receptor is a macromolecule, cell, or
tissue able to recognize the target analyte.

A transducer is a device capable of changing a
signal of a biological receptor to a measurable
analytical signal.

The processor converts the measured signal into
data (number, color quantity) which can be
interpreted by the user.
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Biological

Biocatalytic: enzymes, cells, fibers,
microorganisms

Non-biocatalytic (bioaffinity): antibodies,

Bioreceptors

45

oligopeptides
oligosaccharides

peptide nucleic acids, PNA (analog of DNA:
sugar-phosphate chain is substituted with N-(2-
aminoethyl)-glycine)

aptamers (ligands selected in non-biological
conditions)

imprints (synthetic polymers with functional
groups)

ribosomes (RNA-ses that catalyze RNA strand
breaks)



Electrical / Electrochemical
Potentiometry
Voltammetry
Amperometry
Conductometry
Impedimetry

%

OhON =

Transducers

Optical

1. Absorption

2. Luminiscence

3. Visual/colorimetric

46

Physical (changes in acceleration,
pressure, strain, temperature or force
and their conversion into an electrical
voltage)
1. Thermal
2. Piezoelectric
a) Quartz crystal microbalance
b) Surface acoustic waves



Over time development of biosensors

Oxygen Biosensor

|
@ . Discovery of
I" Insulin and
Insulin pump
by Kadish

A

Immunosensor

1975

] 4" Generation |

“7

Lo, gt

;lii -
Glucose Test Strip DNA Biosensor
1987 1998

1999

1991

Subcutaneous Glucose

] I Commercial
: : Blood Glucose
Meter- the
1962 L
Glucose Biosensor : Clark Reflectance
andLyons | 1970  meter
|
!
||

15t Generation

2"d Generation

i

Glucowatch

—pPY atd A GOL
- EVWONTS o apyrrole

Nano Biosensor

Glucose
Contact lens
2011

Microneedle
Sensor
2011

Tooth Enamel

Advance Wearable Biosensor Platform
2012- Until Now

W

Epidermal
tattoo sensor,
2013

Sensor
2012

Epidermal

| microfluidic sensor

2020

3d Generation
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5th Generation

i 'RFID Sensor
2000 2015
Continuous Glucose Microfluidic
Monitoring Biofuel Chip
e , e Rob Ati Integration i
Cystic Fibrosis Sweat gre sgrionn
Sericor Mlcroletal;x Chip
2017 ®
J
| |



Over time development of biosensors
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Immobilization techniques

Adsorption (physical, chemical) — simple

Covalent binding — very stable

Streptavidin-biotin interaction

Microencapsulation in an inert membrane (cellulose acetate)

Lipid membranes
Fixation in polymers (polyacrylamide, polypyrrole)

Cross-linking agents (glutaraldehyde)

enzyme ~__

_l'u haldi Kry3talizacia Cross-finking ot "
- - -- a — 3 — & ?’
et sty y : . R AS
Physical Covalent Streptavidin-Biotin Electrode Enzym Enz?{'nf)vé Z'osiet'c’wané '
adsorption immobilization immobilization krystaly enzymové krystaly
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Comparison of immobilization technigues

Immobilization Method Interaction or Reaction Advantages

Drawbacks

Simple

Desorption by change of ionic
strength or pH

Charge-charge interaction or Fast

Random orientation

Physical Adsorptio - 5 < : -
yst ption Hydrophobic interaction  Direct method (no linker molecules) Desorption by detergent
Probl f ding effect and
Suitable to DNA, RNA, and PNA e o L
poor reproducibility
Good stability Use of linker molecules
. . " High binding strength Slow, Irreversible
Covalent bonding Chemical bonding

Use during long term

Problem of crowding effect

Island formation

Improved orientation

Expensive, Slow

Streptavidin-Biotin  Specific Streptavindin-Biotin High specificity and functionality

Problem of crowding effect

interactions interaction Well-controlled

Use of biocompatible linker

Reversible

Poor reproducibility
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Transducers

Electrical / Electrochemical Optical Physical (changes in acceleration,

. Potentiometry 1. Absorption pressure, strain, temperature or force
2. Voltammetry 2. luminiscence and their conversion into an electrical
3. Amperometry voltage)

4. Conductometry 1. Thermal
5. Impedimetry 2. Piezoelectric

a) Quartz crystal microbalance
b) Surface acoustic waves

™
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ELECTROCHEMICAL SYSTEM
_<>_
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Electrode materials Metal electrodes

* Mercury electrode
o dropping mercury electrode (DME)
o static mercury drop electrode (SMDE)
% ‘ o hanging mercury drop electrode (HMDE)
T : c o mercury film electrode (MFE)

« Bismuth electrode
« Gold electrode
» Silver electrode

* Platinum electrode

» Boron doped diamond electrode (BDDE)

(o Carbon-based electrodes

* Glassy carbon electrode (GCE)
yhly oriented pyrolytic Egreuphite electrode
(HOPGE)

« Carbon paste electrode (CPE)

CPE + Pencil graphite electrode (PGE)
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Screen-printing process

Counter

Working Electrode

Electrode
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connection

Reference
Electrode
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connection
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connection
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Drug
discovery

Cosmetics Disease

BIOSENSOR - | detectién>
APPLICATIONS |

_0_

Food quality Sport
control performance

» > -

Environment
al monitoring
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Nucleic acids-based biosensors

Detection modes

; Aptamer g Capturing DNA éSignaI&ngDNA

/1 Redoxlabel @ Analyte

_________________________

________________________ (B)
(A) Target-induced structure switching (C) Target-induced displacement
(B) Competition-based replacement (D} Sandwich-type
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Nucleic acids-based biosensors

Immobilization possibilities — self-assembled monolayers (SAM)

- e e e e e e e o e e wme o e e . m wmr e o e e e e e o e e o o —

(A) (B)

SAM formation

HH,
4

EDC/NHS

____________________________________________

AL/ A

{A) Peptide (HN-CO) bonded layers (B) Thiol (HS-Au) bonded layers

Electrografting of single (C) and multiple (D) layers
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Nucleic acids-based biosensors

SAM characterization

— e o e e mmm e mmm en mmm e Tem e e T e T S e s M e e e T e e Mmm e e en mee e S e mem e e ey

| (E) A Electrochemical characAterization ) ] (F)
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Cyclic voltammetry Impedimetry
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Electrochemical impedance spectroscopy

,
/“,\
S (N
~
Versatile Sensitive Noninvasive technique that

can be used for on-line
analysis and diagnostics

. @
\Ta

_ _ _ Processes as adsorption, charge- Development of sensors for

On-line and off-line analysis of 5,4 mass-transport, and kinetics at ~ monitoring rates of materials’
the status of electrodes, electrode-media interfaces degradation, such as metal
monitors and probes corrosion and biofouling of

implantable medical devices
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(B)

AT/ A

Electrochemical
iImpedance spectroscopy

Impedance is a more general concept than either pure resistance or
capacitance, as it takes the phase differences between the input

~ :
- voltage and output current into account.
Like resistance, impedance is the ratio between voltage and current,
demonstrating the ability of a circuit to resist the flow of electrical
current, represented by the "real impedance" term, but it also
reflects the ability of a circuit to store electrical energy, reflected in
the "imaginary impedance” term.
o A E/V
oy . .
. SEes Impedance can be defined as a complex resistance encountered when
™ > RN current flows through a circuit composed of various resistors,
/,/ B ! capacitors, and inductors.
/ N/

8 —o—

Z' / ka
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Impedimetric aptasensor for ochratoxin A

%
7
/
%
7
7
7

Anti-OTA

EDC/NHS aptamer-NH,

:

‘ -
’ -
¢ electro-grafting .-~

’ ,r"
2 _-°"  LSVelectro-
’
%

Stepwise fabrication process of the PGE-based aptasensor for OTA detection
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Current {pA)

Stepwise characterization
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(A) cyclic voltammograms of 1 mM [Fe(CN)]*3 in PB at 100 mV s! (B) Nyquist plot of EIS
analysis for (a) bare PGE (b) 4-CP-modified PGE (c¢) activation of COOH groups on PGE (d)
the immobilization of 0.8 uM aptamer (e) after the incubation of aptasensor in 0.1 ng/ml OTA

63



64



65



66



67



68



69



70



71



72



73



1RV LW ket@acidsenzory

OHURQLND 6YLWNRYI

2GGHOHQLH DQRUJDQLFNHM WHFKQROYJLH RODMVDUYL DOGRRYU J)M QY FERNHIM BRHEPLILINNNAIM B B RIOQ R((C
WHFKQLFEFNIivOQUIWUWVNODDYH 5DGOLQVNpPKR %-bh@lWerdh@dsYiRov@URY 3 Q VNI SHSXEC

74



75



76



77



78



79



80



81



82



83



84



85



86



87



88



89



90



91



92



93



94



95



96



97



98



99



100



0 H G L F t @arihuBna

SHWHU 6]ROFVIQ\L

2GGHOHQLH RUJDQLFNHM FKpPLH OVSHOWUREKP® L AN HDN K RWWPR BFYKIKIE WIONHM B HFKQROyYJLH
univerzitav%o UDWLVODYH 5DGOLQVNpKR %-oha@llVpeter SZDIYSEN@EtGR.3kH QV NI SHSXEOLT

101



102



103



104



105



106



107



108



109



110



111



112



113



114



115



116



117



118



119



120



121



122



123



124



125



126



127



=D XMtP D Y4rav-pikoeh

SDVWLVODY atSRa

2GGHOHQLH DQRUJDQLFNHM FKpPLH OVWBXYWHURWUAR QL FINMBRWY B KHiHE IWANRNEORRY VRN ER OyHIE
univerzitav% UDWLVODYH 5DGOLQVNpKR %-OBIWdsNSR\DsHEBSBIRRKY HQVNi 5HSXEOL

128



129



130



131



132



133



134



135



136



137



138



139



140



141



142



143



144



145



146



147



148



149



150



151



152



153



154



155



156



157



158



159



160



161



AptasenzoryaLFK Y\XaLWLH

OLFKDHOD 'RP&LFRYI

Centrumbiovied SAVV. v.i. OVWRIHNX QLLRDHNH HWLN\ 60RYHQV NG UDNDIG/PRVHY L HBUD YV NI FHVWL
60ORYHQVNI BalXdadhdomsicov@ savbask

162



163



164



165



166



167



168



169



170



171



172



173



174



175



176



177



178



179



180



181



182



183



184



185



186



QWHOLJHQWR®@HW M BX®+FHQRVWL"

$QQD 8MKHO\RYi

2GGHOHQLH SODVWRY NDXpXNXVDQWOHMLH® é DK V8 RO \P Y RYR QBIRYQRW DU VK HRLAWMEFK TR Oy JLF
univerzitav% UDWLVODYH 5DGOLQVNpKRYQ V Rapublik&odh8I VAL EIYOED GubdrsK H

187



188



189



190



191



192



193



194



195



196



197



198



199



200



201



202



203



204



205



206



207



208



209



210



211



212



213



214



215



216



217



218



219



" WHFKQROYJLH SUH YHVPtUQH DSOLNIF

XER& %DpD

2GGHOHQLH DQRUJDQLFNéFK PDWHULIORY (P\DWHW DI@ARLYJ D Q NFSGRWL FBRKEHRR iIHAVNWHHARA RVMD IR DK/ Q R
WHFKQLFNi XQUIFWUWVNODDYN 5DGOLQVNpPKR %-h&IWUbasDa@ RUbEB R YHQ VNI 5HS X

220



221



222



223



224



225



226



227



228



229



230



231



232



233



234



235



236



237



238



239



240



241



242



243



244



245



246



247



248



249



250



251



252



253



254



255



/ODpHQI HOHRDWRQLINOD D DSOLNIFLH

Michal Hatala

Oddelenie polygrafie @ SOLNRYDQHM IRWRFK p P\ WHWWALF X &Kt IBR®QR F K RY R WIUNDXYQ W DU ¥ K H RIL WNHHF M TR
WHFK@ivérpitav’%o UDWLVODYH 5DGOLQVNpPKR %-thalWriicWaDHatal@ stih@ kY HQV NI 5HSXE

256



257



258



259



260



261



262



263



264



265



266



267



268



269



270



271



272



273



274



275



276



277



278



279



280



281



282



283



284



285



286



287



288



289



290



291



292



293



294



295



296



297



298



299



300



301



302



, 9]GHOIYDFt NXU] SUH XpLWH RY
SDUGXELFHDXJXVWD

303



=GUDYBMWDND WHWRYiQt

Miloslav Pouzar

&HQWUXP P VDRI G FHERINRD, RFdKulta Chemicko7 H F K Q R OURivérEtd Pardubiceb W X GHQW V N i
SDUGXELFH yHVNiIi UHSXEOLND
e-mail: miloslav.pouza@upce.cz

304



305



306



307



308



309



310



311



312



313



314



315



316



317



318



319



320



321



322



323



324



325



326



327



328



329



330



331



332



333



334



335



336



337



338



& Kp P DDV N\

SHWHU 6]ROFVIQ\L

2GGHOHQLH RUJDQLFNHM FKpPLH OVSHOWUREKP® L AN HDN K RWWPR BFYKIKIE WIONHM B HFKQROyYJLH
univerzitav%o UDWLVODYH 5DGOLQVNpKR %-oha@llVpeter SZDIYSEN@EtGR.3kH QV NI SHSXEOLT

339



340



341



342



343



344



345



346



347



348



349



350



351



352



353



354



355



356



357



358



359



OpbDVQI GHWHNFH UDNRYLQ\ QD ]JINODG OLSL¢

OLFKDO +ROpDSHN

.DWHGUD D Q D QF&kulte ShenkdkgrMHLAK Q R OURiVérEts Pardubicef W X G H Q W8NL0 Pardubicey HVNi UHSXEOLND
e-mail: michalholcapek®upce.cz

360



361



362



363



364



365



366



367



368



369



370



371



372



373



374



375



376



377



378



379



380



381



382



383



384



385



386



387



388



389



390



391



392



393



394



395



396



397



398



399



400



401



402



403



404



405



406



407



408



409



410



411



412



413



414



415



416



417



418



419



420



XFK\QVNI FKpPLD

SHWHU 6]ROFVIQ\L

2GGHOHQLH RUJDQLFNHM FKpPLH OVSHOWUREKP® L AN HDN K RWWPR BFYKIKIE WIONHM B HFKQROyYJLH
univerzitav%o UDWLVODYH 5DGOLQVNpKR %-oha@llVpeter SZDIYSEN@EtGR.3kH QV NI SHSXEOLT

421



422



423



424



425



426



427



428



429



430



431



432



433



Alkohol a kofein zspolu,i SURWL VRE

Miloslav Pouzar

EHQWUXP POIMWWRIWEOIFKQRORILt &(01%$77HPKQ R VUBDVE KM Pardubldet W X G H Q WeBANLO Pardubice
yHV NI U H,&malOmildsav.pouza@upce.cz

434



435



436



437



438



439



440



441



442



443



444



445



446



447



448



449



450



451



452



453



454



455



456



457



(IRWLFNp R[LGDpQt VWDY\

Petr Leinweber

.DWHGUD D QR U JBEaQult&Chemickdd R E K Q R OURivérEtd Pardubicef W X G H Q We8NLO Pardubicey HVNi UHSXEOLND
e-mail: petrleinwebe@upce.cz

458



459



460



461



462



463



464



465



466



467



468



469



470



471



472



473



474



475



EXPLOSIA + OHW YEURE\ YEEXEAQLQ Y 3DUGXE

Martin Vencl

EXPLOSIAas. 6HPWtQ SPYHMNAWX ELFEBIXEOLND
e-mail: martinvencl@explosiacz

476



ar7



478



479



480



481



482



483



484



485



486



487



488



489



490



491



FOSPOL POSKYTUJE OBJEDNATELI SYSTEM
TZV. Xia,[(3bKUi <[TF" UJlia~

492



493



494



495



496



497



498



499



500



501



502



503



504



505



506



507



508



509



510



511



512



ORELOQt DQDO\]iWRU\ Q (foEeHAS Hh @ FHBEBIRWANYH [H 6FLF
JLFWLRQ VWiYi VNXWHpPQRVW

7RPia yHUQRKRUVNE

OVWHDWLURQPHQWIOQtKR D FRaklRd Ghemieks? H D& @ R OURW&kEi Pardubicef W X G H Q s8N0 Pardubice
yHV NI UH&malodmaiernohorsk@upce.cz

513



514



515



516



517



518



519



520



521



522



523



524



525



526



527



528



529



530



531



532



533



534



535



536



537



538



539



540



541



542



543



544



545



546



547



548



549



550



551



552



553



554



555



556



557



558



559



560



561



562



563



564



565



566



567



568



569



570



571



572



573



574



575



576



577



578



579



580



581



582



583



584



585



., 9]GHOIYDSWURPXWH RY FKpPLH
5X4RPEHURNM~QD

586



SRISUIYNWYpLYD JIKUDFGANHDORYé REMHNW SUDNWLFNH
HNRY]GHOIWNDRQL®OF RRY\ GHWt D POiIiGHaH

Miroslav Saniga

.DWHGUD ELROyYy3HIEDJRMNRKNiJILIHN XO WD .HDXMR(BEFH\LD\IXQH:UIEDHR_W\X/D\I iYFHVWD 5X4ARPEHI
e-mail: miroslavsaniga@ku.sk

587



588



589



590



501



592



593



594



595



596



597



598



599



600



601



602



603



604



605



606



607



3UtURGRYHGQi JYBRBRDD RKp AL H

'DQLFD OHOLFKHUpPtNRY

.DWHGUD FKpPIHGDJIRLINANi IDNXOWD .DXAROEHNDNXQEYBERYWWNIYFHVWD 5X4RPEHU
e-mail: danicamelichercikov&@gmail.com

608



609



610



611



612



613



614



615



616



617



618



619



620



621



622



623



624



625



626



627



628



629



630



631



632



633



634



635



636



637



JDVN\QOQRYB&eckomhradnomvrchua YEYBMNOLPpPIX
na tektonickom U R ] K WDBQQ &HKU SaiWiedenskejPanvy

Pavel Bella?, 3D Y H O 3%i&anaNHercmah 4L P R Q 3, Befr WikyseR, Petr Prunet JurajLittval, JozefOLQPjOLFKD &

*UDG]E \RMFLHFK :UYBDUHHEMNIMOAPLG

1awiwQD RFKUDQD SUtURG\ 60RYHQVNHM UHSXEOLN\ 6SUiYD VORYHQVN
ILSWRYVNEé OLNXOia 6BRaM-HQVNiI UHSXEOLND
2 DWHGUD JHRJUDILH 3HGDJRJLFNi IDNXOWD .DWROtFND XQLYHU]JLW
+UDERYVNiI FHVWD 5XAaRPE HBRaN pévelRell@kushNi UHSXEOLND
3*HRORJLFNé ~VWDY $9 y5 Y Y L 5RA\YR@RWIH yHVNiIi BHBXPBPOLND
4 Institute of Geological Sciences, Polish Academy of Sciences,
ul. Twarda 51/55, 00 818 Warszawa, Poland
> DWHGUD I\][LFNHM JHRJUDILH D JHRLQIRUPDWLN\ 3UtURGRYHGHFNIi II
.RPHQVNpKR O0OO\QVNiIi GROLQD ,ONRYLpPRYD %UDWLVODYD 60R
® QVWLWXWH RI *HRORJLFDO 6FLHQFHV -DJLHOORQLDQ 8QLYHUVLYV
Gronostajowa 33,30 .UDNyZ 3RODQG
"-DVN\QLDUL 30DYHFNp 3RGKUDGLH R ] BODYHFNp 3RGKUDGLH

638



639



640



641



642



643



644



645



646



647



648



649



650



651



652



653



654



655



SUtURGRYHGQOQp ¥NSGEBOUIWIUQLIMWLFNEFK REODVWLt Y\XpR®
predmetov na postoje kvede a technike

5 HQDWD %HOORYI

.DWHGUD FKpPIHGD JRJLINANi IDNXOWD .DXYMREGEHNDNXQEYBERWWNIYFHVWD 5X4ARPEHU
e-mail: renatebellova@ku.sk

656



657



658



659



660



661



662



663



664



665



666



667



668



669



670



671



672



673



674



675



676



677



678



679



680



681



682



683



684



685



686



687



688



689



690



691



6HQ]JRU\ QD Ei]JH GLDPDQWX GRSRYDQpPKR |

Eva & XONRY i

.DWHGUD FKpPIHGD JRJLINANi IDNXOWD .DXYMREEFHNDNXQEYBERWWNIYFHVWD 5X4ARPEHU
e-mail: eva.culkov&@ku.sk

692



693



694



695



696



697



698



699



700



701



702



703



704



705



706



707



708



709



710



711



712



713



714



715



716



717



718



719



720



721



722



723



OYRG GR SURWRO\WLFNéEFK URYQRYiK

SHWHU 7RPptN

.DWHGUD FKpPIHIGDJIRLINAFNi IDNXOWD .DXMROEHNDNXQEYBERYWNIYFHVWD 5XaRPEHU
e-mail: peter.tomcil@ku.sk

724



725



726



727



728



729



730



731



732



733



734



735



736



737



738



739



740



741



742



743



744



745



746



747



748



749



750



751



752



753



754



755



756



757



758



759



760



761



762



763



764



765



766



767



768



769



770



771



772



773



774



SRWHQFLIOQH QiIVWURMH FKHPLFNpKR WFE

Jaroslav Durdiak

.DWHGUD ODERUDWYUQ\FK Y\aH W, BaRUD]FE B R YPRAWPE W @ T-IWDY RPARFE BMYIMIBVYW LH $QGUHBUD +OL
5X&RPEHURN 60R Y H@ailNarosevSiXr&a@ghail.coin

775



776



7



778



779



780



781



782



783



784



785



786



787



788



789



790



791



792



793



794



795



796



797



798



799



800



801



802



803



804



805



806



807



808



809



810



OpHOIUVWYR QD 60ORYHQVNX

Jozef Macko

.DWHGUD ELROYy3HIDIJRNRFNIJIDINXOWD . DXMROCEHNDNXQEYVYBERYWWNIYFHVWD 5XARPEHI
e-mail: jozef.mack@ku.sk

811


mailto:jozef.macko@ku.sk

812



813



814



815



816



817



818



819



820



821



822



823



824



825



826



827



828



829



830



831



832



833



834



835



836



837



838



839



840



841



842



843



844



845



< 9(5%8@Y\GDYDWH VWYR .8

—ERUQtN SUHGQIiaRN

vUiPFL SUERMHHN W X
ChemIQSoc

'LIJLWDOL]iFLDH{ISHRILPMEPKRY SUH JOHSAHQLH N YJIDOVW VU B GREGFKRUNXRYDE K
2021-1-SK01-KA220-VET-000027995

Editori:
,QJ 5HQDWD %HOORYi 3K
SURI ,QJ 3HWHU 7RPptN 3K’

SRpHW VWUIQ

VERBUM +Y\GDYDWH VWYR .DWR®&RNHEM XNDLYHU]JLW\
+UDERYVNI FHVWD $ 5X4aRPEHURN
http://uv.ku.sk, veroum@ku.sk

ISBN 97880-561-11161

846






