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ViNO POD ELEKTRONOVYM MIKROSKOPEM

Vystava vznikla spolupraci Narodniho
vinafského centra a brnénského vyrobce
elektronovych mikroskopu TESCAN.

Vzorky pro snimani dodal Ustav vinafstvi

a vinohradnictvi Mendelovy univerzity.

Cilem vystavy je priblizit navstévnikim
valtického zamku vino z nove perspektivy,
prostfedictvim elektronovych mikroskopu.
Ty se v biologii bézné pouzivaji k vyzkumu
morfologie bunék, vyvoji biokompatibilnich
materiald, mikrobiologii a dalsim disciplinam.
Vybrané snimky vznikly pouze za ucelem
vystavy a ukazuji estetiku okem neviditelného
svéta, se kterym se vinari i milovnici vina
mohou setkat.

Elektronova mikroskopie je, stejné jako vino,
tradicni soucasti Jizni Moravy. V Brné kazdy
rok vznika priblizné jedna tretina celosvetove
produkce téchto pristroju. Ty nasledne putuiji

k zakaznikum do celého sveta, mezi kterée patri
Jjak prumyslove firmy, tak védecke instituce
nebo prestizni univerzity.

TESCAN je cesRy vyrobce elektronovych
miRroskopu. Spolecnost byla zalozena v roce
1991 vyvojovymi a servisnimi pracovniRy firmy
TESLA s cilem pokracovat v tradici vyroby
elektronovych mikroskopu v Brné. V roce 1996
TESCAN predstavil svij prvni pristroj PROXIMA
a dalsi modelové rady mu zajistily misto mezi
prednimi svétovymi vyrobci. Dlouhodoba
expanze a zakladani dcerinych spolecnosti po
celém sveété vyvrcholily v roce 2013 vytvorenim

Jak uz nazev napovida, elektronovy mikroskop
vyuziva k zobrazeni zkoumanych predmeétu
proud elektronu. Diky tomu je mozne
pozorovat preparaty s rozlisenim az v fadu
jednotek nanometru (miliardtin metru).

Vyroba jednoho elektronoveho mikroskopu
obvykle trva nékolik mésicu. Nejprve

se sestavi zakladna, ktera pristroj izoluje od
Jjakychkoliv otresu, ktere by rusily ostrost jeho
zobrazeni. Na zakladnu se umisti komora

pro vzorek, ktera je vyrobena z jednoho kusu
uslechtile oceli a musi uvnitf udrzet vakuum,
ve kterém snimani probiha.

Na komoru se nasledné pomoci prirub osadi
elektronovy tubus a dalsi komponenty, jako
napriklad detektory nebo iontove trysky,
slouzici k obrabéni vzorku. Cely mikroskop

je doslova prospikovan specialni elektronikou
a rizen velmi vykonnym pocitacem. Kazdy
mikroskop je original, ktery je sestaven na miru
konkretnimu zakaznikovi a pozadovanéemu
typu aplikace.

holdingove struktury s francouzskou spolecnosti
ORSAY PHYSICS. Tak vznikl TESCAN ORSAY
HOLDING, ktery si i naddle zachoval centralu,
vyrobu i vyvoj v brnénskych Kohoutovicich.
Kazdy mikroskop TESCAN je vyroben v Brné,
odkud je zhruba 95 % produkce exportovdano

k zakaznikum do celého svéta. Temer 550
zameéstnancu TESCAN ORSAY HOLDING vyrobi
zhruba 250 mikroskopti rocné, coz predstavuje
obrat zhruba 1,8 miliardy korun.




The exhibition is organized in cooperation
with The National Wine Centre and TESCAN,

a producer of electron microscopes in Brno.
The examined samples were provided by the
Department of Viticulture and Viniculture,
Mendel University. The aim of the exhibition

is to introduce the visitors to Valtice Castle

to wine from a new perspective using electron
microscopes. These are commonly used

in biology to study cell morphology. in the
development of biocompatible materials,

in microbiology and other disciplines. These
pictures were taken for this exhibition only and
show the aesthetics of an invisible world that
wine growers and wine lovers can meet.

Electron microscopes are, just like wine,

a traditional part of South Moravia. About one
third of the annual world-wide production

of these machines takes place in Brno. The
microscopes are then supplied to customers
all around the world: to industrial companies,
science institutes and prestigious universities.

TESCAN is a Czech producer of electron
microscopes. The company was founded in

1991 by development and maintenance workers
of TESLA with the aim to keep the tradition of
electronic microscope production in Brno. In 1996,
TESCAN introduced PROXIMA, its first microscope,
and the following model series made it one of the
world's top producers. Long-term expansion and
the foundation of subsidiary companies all around
the world peaked in 2013 by creating a holding

As the title suggests, an electron microscope
is used to display streams of electrons

in studied objects. In this way, we can
observe objects with a resolution of several
nanometers (billionths of a meter).

One electron microscope usually takes several
months to produce. At first, a base

is constructed that isolates the machine from
any shakes that may disturb the sharpness

of the projection. On the base a chamber

for samples is placed, made from a single
piece of stainless steel and requiring a secure
vacuum where observation takes place.

An electron tube as well as other components
like detectors or ion jets used to process the
samples are then placed on the chamber
using flanges. The whole microscope is
literally filled with special electronics and
operated by a high-performance computer.
Every microscope is an original piece custom-
made for individual customers and their
required types of application.

structure with the French company ORSAY
PHYSICS. This is the origin of TESCAN ORSAY
HOLDING with headquarters, production and
development in Kouhotovice, Brno. Every TESCAN
microscope is made in Brno from where about
95% of the production is exported to customers
all around the world. Almost 550 employees

of TESCAN ORSAY HOLDING make about 250
microscopes per year, which means a turnaround
of about CZK 1.8 billion.
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VINO POD ELEKTRONOVYM MIKROSKOPEM

List revy vinne

List se sklada z Cepele a rapiku. Listova
Cepel slouzi hlavné k vyméneé plynu

s okolim (,dychani*), k fotosyntéze

a k odparovani vody. Celou jeho stavbu
zpevhuje Zilnatina. Zilnatina (nervatura)
révy je dlanita - u baze cepele se
paprskovité vetvi. Jde o systém cév
(Zilek) v listech rostlin navazujici

na fapik. Ukolem cév je privadét

do listu mineralni latky a v opacném
smeéru odvadet asimilaty; dale
mechanicky zpevnuiji list a vytvareji jeho
zebrovi. Vymeéna plynu se déje pomoci
praduchu (stomat).

. Detail praduchu (stoma) - “dychaci”
otvor na spodni strané listu, jehoz
prostrednictvim dochazi k latkove
vyméné mezi rostlinou a jejim
okolim (pfedevsim CO, a O,)

. Pohled na spodni stranu listu
s pruduchy a zilnatinou

. Detail povrchovych bunék sitnate
Zilnatiny




Grape leaf

A grape leaf consists of the blade and
the petiole. Gas exchange (‘respiration”),
photosynthesis and water evaporation
are the blade's main purpose. Its whole
structure is supported by nervation.

The grape leaf's nervation is palmate - it
ramifies radially from the blade's base.

It is a system of vessels (veins) in the
leaves connected to the petiole.

The vessels' purpose is to bring mineral
nutrients to the leaf and take away
assimilates; they also strengthen the leaf
mechanically and form its ribbing. Gas
exchange is carried out using stomata.

. Detail of a stoma - a “respiration”
pore on the bottom side of
the leaf used for the nutrient
exchange between the plant and
the surroundings (CO, and O, in
particular)

‘ The bottom side of a leaf with
stomata and nervation

. Detail of surface cells of netted
nervation

GRAPEVINE UNDER AN ELECTRON MICROSCOPE



VINO POD ELEKTRONOVYM MIKROSKOPEM

Vodiva pletiva
letorostu revy

Vodiva pletiva zabezpecuiji v rostlinnem
organismu transport organickych

a anorganickych latek po celéem
rostlinném tele. Do souboru vodivych
pletiv patfi kromeé specializovanych
vodivych elementu (cévy a cévice
xylému, sitkové bunky a sitkovice
floému) i mechanickeé slozky vodivych
pletiv zabezpecuijicich pevnost a rovnéz
parenchymaticke bunky.

@ Detail ukladani skrobovych zm
(proteinu)

‘ Detail pricného rezu cévou -
“vodiveho kanalku"

. Pohled na tracheje (cévy)
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Vascular
tissues of

a grapevine's
annual shoot

Vascular tissues take care of the
transport of organic and inorganic
substances in the whole plant. These
vascular tissues, apart from specialized
vascular elements (vessels and
tracheids of xylem, sieve cells and
phloem's sieve elements) are also
composed of mechanical components
securing the strength of the vascular
tissues and parenchyma cells.

‘ Detail of starch grains' deposition
(proteins)

. Detail of cross section of a vessel -
‘conducting canal”

. View of tracheas (vessels)
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Kvasinky
a bakterie

Mikrobialni spolecenstvi vinice zahrnuje
Sirokou skalu kvasinek a bakterii. Jejich
pocet a ruznorodost se vyrazne Lisi

v jednotlivych rocnicich a na jednotlivych
stanovistich. Bakterie mlécného kvaseni
jsou reprezentovany predevsim rody
Lactobacillus a Oenococcus, z octovych
bakterii prevladaji Gluconobacter
oxydans a Acetobacter aceti. Kvasinky
Saccharomyces cerevisiae se na bobulich
vyskytuji pouze v malém mnozstvi.
Prevladajicimi druhy jsou divokée
kvasinky rodu Cloeckera,

Metschnikowia a Candida.

Kvasinky rodu Brettanomyces
zpusobujici animalni tony ve vineé

. Uslechtilé bakterie mlécného
kvaseni Oenococcus oeni
zabezpecujici malolaktickou
fermentaci

. Detail kvasinek rodu Brettanomyces




Yeast cells and
bacteria

A vineyard's microbial community
includes a wide range of yeast cells and
bacteria. Their number and variedness
differ greatly in individual years

and at individual locations in particular.
Lactic acid bacteria are represented
mainly by Lactobacillus and Oenococcus
genera, from acetic acid bacteria, mostly
Gluconobacter oxydans and Acetobacter
aceti. Saccharomyces cerevisiae yeast
cells are only present on the fruit in
small quantities. Predominant genera are
the wild yeast cells Kloeckera,
Metschnikowia and Candida.

. Brettanomyces yeast cells produce
the ‘Brett' character of wine

Noble lactic acid bacteria
Ocenococcus oeni completing
malolactic fermentation

. Detail of yeast cells of the
Brettanomyces genus
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Vinny kamen

Vinny kamen neboli hydrogenvinan
draselny je draselna sul kyseliny vinne
pfitomna ve ving, jejimz vysrazenim
vznika krystalicky zakal ve formé
jemného sedimentu. Ke krystalickému
zakalu v lahvi dochazi v dusledku
nadmeérneého nasyceni vina vinanem
draselnym po vystaveni vina nizkym
teplotam. Tento sediment (bilé az
nazloutlé krystalky) nema vliv na kvalitu
vina v chuti nebo ve vuni, ale pusobi
negativné na esteticky dojem.

‘ Struktura vinného kamene
s ulpélymi kvasinkami

Ruznorodost velikosti krystalt
vinného kamene

@ Usporadani struktury vinného
kamene




Potassium
bitartrate

Potassium bitartrate or potassium
hydrogen tartrate is the potassium

acid salt of tartaric acid that is present

in wine. Its crystallization produces
turbidity in the form of fine sediment.
The crystalline turbidity in a bottle is
caused by excessive saturation of the
wine with potassium bitartrate after the
bottle is exposed to low temperatures.
This turbidity (white or yellowish crystals)
doesn't affect the quality of wine in terms
of its taste or smell, but it negatively
affects the aesthetic impression.

‘ Detail of a potassium bitartrate
structure with yeast cells on it

. Different sizes of potassium
bitartrate crystals

. Structure of potassium bitartrate
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Filtry pro
cisteni vina

Membranova filtrace se vyuziva

k oSetrovani vina tésné pred lahvovanim
v pripadech, kdy je vyzadovano plnéni
vina do lahvi za sterilnich podminek,
tedy s vylouc¢enim urcitych druhu
kvasinek a bakterii. Filtracni membrany
jsou dodavany ve formé filtracnich
modultl neboli svicek, které po upevneéni
do télesa filtru tvori filtracni jednotku
pripravenou k pouziti. Ve vinarstvi
vyuzivane filtracni membrany se radi

do kategorie mikrofiltracnich membran
s velikosti poru od 0,45 um do 1,2 um.

. Pory membranoveho filtru

. Detail spojného mista membrany

. Ulpélé necistoty na povrchu
membrany
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Wine
clarification
filters

Membrane filtration is used to purify
wine right before the bottling in the
cases when wine must be bottled in

a sterile environment, that is, without
certain yeast cells and bacteria. Filtration
membranes are supplied in the form of
filtration modules - candles that create
a ready-to-use filter after being attached
to the filter body. Filter membranes used
in a winery belong to the category of
microfiltration membranes with pore
sizes from 0.45 umto 1.2 um.

‘ Pores of a membrane filter

‘ Detail of a connecting point on the
membrane

. Impurities cling to the
membrane's surface
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Borka revy
vinne

Borka (kura) je odumrela, povrchova
vrstva kmene, tvofena odumrelymi
bunkami pokozky. Ma predevsim
ochrannou funkci. Chrani pred
nadmeérnou ztratou vody, reguluje
vymeénu plynu (kysliku a oxidu uhli¢iteého)
a vylucuje nékteré metabolity na

povrch rostliny. Dochazi k jejimu trepeni
a odlupovani v tzv. pasech.

Detail odumrelych pokozkovych
bunék
(@ Celkovy pohled na strukturu borky

(3@ Detail korkového pletiva borky
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The
grapevine's
park

The grapevine's bark is the top layer on
a tree created by the dead tissue of the
epidermis. The bark's function is mostly
protective. It protects the plant from
excessive loss of water, regulates gas
exchange (oxygen and carbon dioxide)
and excretes some metabolites to the
surface of the plant. The bark splits and
peels off in strips.

‘ Detail of dead epidermis cells
‘ Overall picture of bark's structure

‘ Detail of cork tissue
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