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PROVOZUJETE VYCEP NAPOJU?

CHCETE JEDNOHO DODAVATELE SUDU A TLACNYCH PLYNU NA NAPOJE?
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JE CAS NAZMENU, JE CAS NA drink|gas
C0 700 DrinkGAS ¢

DrinkGAS je napojovy plyn, modifikovana atmosféra, separovany dusik.
DrinkGAS neni vyrabén z technickych plynd, které se musi upravovat
pro kontakt s potravinami. Je vyrabén moderni metodou separace
membranami ve specialnim slozeni, které Vam prinese skvélé vysledky.
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UCHOVANI CHUTI
A KVALITY

DrinkGAS - toto nove vyCepni médium Vam zajisti optimalni ochranu
napoju, chutovou i kvalitativni stalost od piného do prazdného sudu.

VYHODY PLYNU DrinkGAS
- nejnizSi cena diky technologii a lokalni vyrobé
- zadné najmy ani manipulacni poplatky za lahve
- zadné smlouvy
- pfi objednavce dovozu s pivem doprava ZDARMA
- spole¢né pouziti pro vSechny Cepované napoje = uSetfeni mista

CEPOVANI PIVA

Cepujete hladce jako z tanku (pivo neni pfesycené),
dosahnete velmi jemné SlehacCkové pény se
zachovanym ar6matem, chutovymi esencemi a fizem

CEPOVANI LIMONAD
snizuje nezadouci pénéni - urychluje vyCep

CEPOVANI VINA
vyrazné |lépe uchovava viiné a esence a chrani pred oxidaci




JE CAS NAZMENU, JE CAS NA drink|gas

TLAKOVE LAHVE DrinkGAS

Tlakové lahve jsou pInény plynem DrinkGAS pomoci technologie
NITROS pfimo v prodejnich mistech, tzn. i v AGROHOBBY.
Timto zplUsobem je minimalizovana logistika distribuce naplnénych Iahvi.
Proces vyroby plynu a plnéni lahvi je pod pravidelnou
kontrolou poskytovatele licence DrinkGAS.

Plyn je plnén do velikosti lahvi s objemem
20L,10La5L
na pracovni tlak 200 bar.

Jeden litr takto stlaceného plynu postaci k vyCepu 50 L sudu s napojem.
Tzn. s lahvi 20 L byste méli vyepovat ca. 17 - 20 velkych 50 L sudd.

Lahve na plyn jsou osazeny standardnim ventilem pro pfipojeni
standardniho reduktoru tlaku dusik-N2 (W 24/32 stejné jako Biogon).

Lahve s plynem jsou oznaceny etiketou konkrétniho vyrobce
vCetné oznaceni data vyroby s predepsanou expiracni dobou.

Pro zajiSténi Cistoty obsahu lahve jsou ventily osazeny specialni pojistkou,
kterd omezuje Uplné vypusténi obsahu lahve, ve které takto vzdy zlstava minimalni
bezpecnostni pretlak. Lahve pouzivané pro plyn DrinkGAS jsou vyrobeny z uslechtilé oceli,
coZ podstatné snizilo jejich hmotnost pfi zachovani maximalni bezpecnosti.
Povrchova uprava odolnym praskovym lakovanim spliiuje vysoké hygienickeé naroky
modernich gastronomickych provozd.

Lahev 20 litrd m& hmotnost 22 kg a rozméry (vxd) 88 cm x 20,4 cm (vysoka)
Lahev 20 litrd m& hmotnost 29 kg a rozméry (vxd) 75 cm x 23,2 cm (nizka)
Lahev 10 litrd m& hmotnost 15 kg a rozméry (vxd) 55 cm x 20,4 cm
Lahev 5 litrl m& hmotnost 8 kg a rozméry (vxd) 45 cm x 10,4 cm

K plné tlakove lahvi je mozné obdrzet na vyzadani bezpecnosti list.

Tlakové lahve jsou vyrobeny v souladu s pfedepsanymi normami.
Napln lahvi — plyn DrinkGAS spliiuje normu EIGA
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CO SE DEJE V SUDECH, POKUD CEPUJETE PIVO:

BIOGONEM N2 + CO2




Jak vybrat nejvhodnéjsi plyn pro Vase napoje?

pomeér
N2:CO2

100:0
(200 bar)

druh plynu objem / hmotnost limonady

5L/1,23KG
10,7L7 2,64 KG
20L /4,94 KG

5L/131KG
10,7L/7 2,79 KG
20L 75,22 KG

90:10
(200 bar)

5L/1,52KG
10,7L/ 3,24 KG
20L /6,06 KG

SPECIAL 80:20

---;.,mn;ua"" (200 bar)

5L/1,93KG
10,7L 74,14 KG
20L /7,72 KG

50:50
(180 bar)

P EXTRA Y

~ potravinafsky
plyn

0

Dotrayinafexd

13,4L7/10,0KG

0:100 | 3340/250ks

vycep do 20 dnil |

Jsme pFimy vyrohce vycepniho plynu
KVALITA > JEDNODUCHOST > FUNGUIE

DPH

|
drink |gas
gas]

s DPH

druh plynu

objem

bez DPH

poznamka

~ T potmvingnky
plyn

5L/1,23KG
10,7 L/ 2,64 KG
20L/ 4,94 KG

256,- K¢
364,- KC
512,- K¢

21%
21%
21%

310,- K¢
440,- K&
620,- KC

Pomé&r N2/CO2 v % = 100 : O
Tlak v 1ahvi p¥i 20°C = 200 bar
Pivo vycep do 3 dnl
Limo vyéep do 5 dnU

Pomér N2/CO2 v % =90 : 10
Tlak v 1ahvi p¥i 20°C = 200 bar
Pivo vyéep do 5 dnl
Limo vycep do 10 dnU
Pomér N2/CO2 v % = 80 : 20
Tlak v 1ahvi p¥i 20°C = 200 bar
Pivo vycep do 7 dn(
Limo vyéep do 15 dnU

256,- KE 21%
364,- K¢ 21%
512,- K¢ 21%

281,- K¢ 21%
388,- K¢ 21%
537,- K¢ 21%

298,- K¢ 21%
413,- KC 21%
554,- K¢ 21%

310,- K&
440,- K¢
620,- K¢

340,- K¢
470,- KE
650,- K¢

360,- K&
500,- K¢
670,- K¢

5L/1,31KG
10,7 L/ 2,79 KG
20L /5,22 KG

5L/1,52 KG
10,7 L/ 3,24 KG
20 L/ 6,06 KG

Pomér N2/CO2 v % = 50 : 50
Tlak v 1ahvi p¥i 20°C = 180 bar
Pivo vycep do 10 dnl
Limo vyéep do 20 dnt

5L/1,93 KG
10,7 L/ 4,14 KG
20L/ 7,72 KG

Pomér N2/CO2 v % =0 : 100
Potravinarské CO2 3.0
Limo vycep do 20 dnU

540,- K¢
960,- K

10KG/13,4L
25KG/33,4L

446,- KC 21%
793,- KC 21%

(02
- Byt

Ceny tlakovych lahvi

Léhve DG 5/10/20 L jsou osazeny standardnim ventilem pro pripojeni
klasického dusikového redukéniho ventilu (hodin) N2 - W24/32

bez DPH DPH s DPH
4.000,-KE 21% 4.840,- K¢
Tlakova lahev CO2 10 KG 4.000,-KE 21% 4.840,- K¢ Léhve CO2 10/25 KG jsou osazeny standardnim ventilem pro pfipojeni
Tlakova lahev CO2 25 KG 5.455,-KE 21% 6.600,- K¢ klasického redukéniho ventilu (hodin) CO2 - G3/4
Pfi objednavce spole¢né se sudovym pivem je doprava ZDARMA. Pfi samostatném rozvozu plynu je doprava 100,- K¢.
Po zakoupeni a tiplném zaplaceni se tlakova lahev stava Vasim majetkem. Zadné smlouvy! Zadné najmy! Zadné poplatky!
Cenik platny od 1. 4. 2024

Tlakova lahev DG 5/10/20 L
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Vliv tla¢ného média na obsah plynu v pivu a na senzorické vlastnosti piva

Viiv tiadneto média na obsah plyn v pive a na senzoricks wiasinost piva

Influence of the Driving Medium on the Gas Conient in Beer and on Beer Sensorics

Martin SLABY, Jana OLSOVSKA, Pavel CEJKA

Vyzkumny dstay pivovarsky a sladaisky, a, &, Pivovarsky Gstav Praha, Lipovd 15, 120 44 Praha 2/ Research Institute of Brewing
and Malting, Brewing Institute Pragie, Lipova 13, {20 44 Prague 2, Czech Republic

e-mail: olsovska@beerresearch.cz

ABSTRAKT

Viibér technologie pouZivana pro cepovani sudového piva ma velky viiv na jgho vwslednou chuf a kvalitu, Zasadni viiv ma pfitomnost
kysliku, ktery zpisobuje rychlé oxidaéni zmény Gepovaného piva, cof se projevi rychiym starnutim a v pivu zacne vznikat charakteris-
ficka oxidacni viné a chuf. Pfi pouZiti inertnich Hadnych plynd je sice tento jev potlacen, ale jak vyplywa z prediozend pilotni studie, ma
sloZeni tlaéneho plynu viiv na senzoricky profil piva, £ prmich vysiedkd vyphiva, Ze nelze striking uréit optimaini pomér dusiku a oxidu
uhligitého v flatném médiu, nebof jak se ukazalo, riznému druhu piva a rizné rychlé wioéi vwhovuje jiné sloZeni tohoto média.

SUMMARY

The choice of technology used for keg beer tapping has 8 considerable influence on his final taste and quality,. The presence of oxygen
has a subslantial impact, causing rapid oxidative changes in drait beer that result in rapid aging, and the beer will acquire characieristic
oxidafive aroma and taste. When using inert driving gas, this phenomenon is suppressed bul, 8s demonsirated in the present pifot shudy,
the composition of the driving gas has an impact on ihe sensory profile of beer. The results show that the oplimal ratic of nitrogen and
carbon dioxide in the driving medium cannot be siriclly determined since varous kinds of beer and different speeds of draft require & dif-

ferent composition of driving media.

Klidova slova: iladny plyn, sudove pivo, vzduch, oxid uhlicity, dusik,
kysltk, senzoricka kvalita piva

1 Ovobp

Pf prodeji sudového piva jo éasto velmi obtizné zachovat jeho
standardni kvalitu po dobu &epovani naraZendého sudu. Na chuf
a kvalitu piva, které se éepuje v hospodé & restauraci, ma viiv cela
fada faktond. Kromé viastniho vyrobniho procesu j@ neménd dike-
2ita | droven pade, kiera je plvu vénovana poté, co opust pivovar:
Vyznamnou roli hraje distribuce a skladovani piva, sanitace vyéep-
nihe zafizen!, myti pivniko skla & spravna technika Sepovani piva
do sklenice a plyny poukivand pro éepovani, kterym |@ vénovana
pfedioZend studie (Anonymous 1),

Ackoli e 1ato problematika volice zajimava a pro sanzorickou kva-
litu piva welml dileitd, neni v cdborneé [iteratufe zatim dostatedénd
popsdna. Infermace o rhznyeh variantdch sloZeni tafnyeh plynd
a Jejich vilve na zménu senzonckého profilu naradendho piva lze
spife najit na webowych strankdch néklerjch pivovard nebo pfima
na strankdach virobol tEchio plyni.

W rece 2003 byla v asopise Kvasny Primys| publikovana studie,
kterd prokarala negativoi viiv veduchu jake hnaciho plynu na kvalitu
Sapovandho plva (Krysl et al., 2003). Studie jednoznadngé prokazala,
e powfiti veduchu jako hnaciho plynu vade k oxidaci, kterou zpik-
sobuje vedusny kyslik a ozon, Oxldace plva pak vade k vyznamnym
zménam chuti,

Oxidadni chuté a viné sa v piva wvijejl v rozsahu nékolika dnd
az tydni po stofeni. Oxidace piva se mike wwskylnout v riznyeh
stadiich pivovarského procesu, nejzévaindisi nepfiznivé zmény jsou
pipisovany oxidaci hotoveho piva pri staceni, Tato problematika tzce
s0uUvIsT 52 starnutim piva a senzorickou stabilitou, klerd je dnes po-
vazovana Za najvétsi problém soudasndho pivavarsivi (Miedaner at
al., 1991; Kaneda et al,, 1995; Hashimoto, 1961; Drost et al., 1990;
Bright et al., 1993; Marzil et al,, 1993; Thum et al,, 1995; Dalgliesh &l
al., 1977: Hardwick, 1978; Bamforth, 1986; O Rourke, 1996; Narzifd,
1088, Savel et al,, 2008, Savel et al,, 2011),

Byly vypracovany rizné teonie starnuti piva; nejwétsi pozomost za-
rnamenala tzv. radikidlova teorie (Sakuma et al., 1966; Tressl &t al,,
1981; Masschelein et al., 1989; Brenner, 1983; Jackson et al., 1994,
Savel & al, 1998), kierd vysvitluje podkozeni slofek piva radikdly
(slouteninami obsahujicimi jeden neparovy elektron) venikajicimi
jaka nasledek reakce mezi kyslikern a nékterymi latkami (napf. ko-
vowymi ionty). Pivo viak senzoncky starne i pfi praktickem wyloucani
viivu kysiiku pfi stageni, zmény se viak projevuji pozdéji,

Keywords: dnving gas, keg beer, air. carbon dioxide, nifrogen,
OXygen, Sensory qualty of beer

1 INTRODUCTION

Upon the sale of keg beer it is often very difficult to maintain its
qualkity standard over the whole time required to empty the keg. The
taste and guality of beer drawn in a pub or restaurant is influenced
by a number of factors. In addition to the manufacturing process,
another important factor is the level of care that is given to the beer
after it leaves thae brewery. An important role is played by the distri-
bution and storage of beer, sanitation of drawing facilities, washing
bear glasses or a proper technigue of pouring beer into a glass as
well as the gases used for drawing, which is tha subjlect of this study
{Anonymous 1).

Although these problams are very intaresting and very important
for tha sensary quality of beer they have not yet been sufficiently da-
scribed in the literature. Information about the varous compaosition of
driving gases and thair impact on changing the sensory profile of the
drawn beer can rather be found on the wabsiles of some brewerias
aor directly on the websitas of manufacturers of these gases.

In 2003, the Kvasny prumysl journal published a study that showed
the nagative impact of air as a propetlant on the quality of draft baar
(Krysl et al., 2003). The study clearly demonstrated that the use of air
as propellant gas leads to oxidation, which is causad by atmospharic
oxygen and ozone. Bear oxidation leads to significant changes in
flaver,

Chxiclation flavors in beer develop within a lew days 1o weeaks aftar
the tapping. Beer axidation can occur at different stages of the brew-
ing process; the most senous advarse changes are attributad 1o the
axidation of the finished beer during tapping. This issue is closely ra-
lated to aging and sensory stability of baer, which is now considered
the biggest problem of the current brewing (Miedaner & al., 1991;
Kaneda at al., 1995; Hashimoto, 1881, Drost et al,, 1990; Bright et al,
1993; Narzisse et al,, 1993; Thum et al., 1895; Dalgliesh at al,, 1977;
Hardwick, 1978; Bamforth, 1886; O'Rourke, 1996; Marzisse 1986,
Savel et al., 2008, Savel et al., 2011},

Warious theories have been developad on beer aging, the greatest
attention was paid to so-called radical theory (Sakuma et al., 1966;
Tressl et al,, 1881; Masschelein, et al., 1988; Brenner, 1983; Jack-
son et al., 1994; Savel et al.. 1998) which explains the damage of
beer components by radicals {compounds containing one unpaired
giectron) arising as a result of reaction between oxygen and certain
substances (e.g. metal ions). However, beer ages sensonally sven
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Starnuti piva neni nepietriity proces, pri klerdm koncentrace vznl-
kajicich latek nepfetriite sloupd. Naopak, jedna s o dynamicky pro-
ces oxidadnich a enzymavych reakel, ve klerych obsah néklerych
latek stoupa, dosdhne maxima a polé sa zafine odbouraval na jing,
bud neskodné, nebo naopak jesté vice senzoricky negativnl pro-
dukty (Cejka et al., 1993). PR stamuti piva se zacne nejdfive vyvijet
axidaéni chuf a voné (po kartonu, lepence, demém rybizu, po kodoe
naba sharry). Tyta cizi ving a chuli prechazeji postupna na sladkow
ai karamalovou a medovou. Hofkost klesa a ziskava drsnéisi, vice
ulpivajici charakter. Béhem stamuli stoupd obsah nékterych ek,
napi. karbonylovych, dosud viak nebylo jednoznaéngé prokdzéna,
které z nich jsou skuteéné odpovédng za vyse uvedené nepriznive
senzoricks zmeny.

Z téchio | mnoha dalsich divodd pivovary wynaklada)l znadne
castky, aby omazily na minimum kontakt piva s kyslikem. Proto je do-
lezite, zabranit tormuto kontaktu do poskedni chvile, tedy | v narafe-
nam sudu, nebal vwnalozeng naklady tak pfichazeji vnived, Existuje
nékolik moZnosti, jak Hagit plyn wéepnim zafizenim,

Veduch, Vzduchové kompresory jsou stale jesté soudasti stava-
jeiho vybaven mnoha restauraci, ale jak jiz bylo popsana, prifom-
ny kyslik zpldsobuje oxidaci piva, Pivo zirdci fiz, navic v ném vznika
prosifedi piiznivé pro mnoZeni organismo (napf, miééne baktens),
U vzduchowych komprason mide dochazet ke znecisténi piva 2 pro-
stfedi samotneého kompresoru, zejmena v piipadé levnéjsich kom-
presori, kieré nejsou uréeny k potravinafskym Géelom, Vighodou je
nezavisiost na dodavkach plynu.

Snaha dodavat konzumentovi sudove pive s vysokou a stale stej-
nou kvalitou vedla v celosvétovem méfitku k zasadnimu omezeni
pouzivani vzduchu k éepovani piva. Tento trend zacal po roce 1980
i v Ceské republice (Anonymous 1). Cesky svaz pivovand a sladoven
ve schvalenem Kodexu pece o pivo v gastronomil® dne 22. 6. 2006
nedoporudll vaduch jako ttaéné meédium. Toto doporufeni neplati
v piipadé, kdyZ je sud vyioden v kratké dobé, tedy do 3 hodin, pak
[ze pouZit potravinafsky bezolejovy kompresor,

V provozech, kde je vytof pomalesi. zataly vzduch nahrazovat
tlaéna phyny a jejich smési, ve kterych byl obzah kysliku sniZen
na minimum.

Oxad whiiéity: Prednosti CO, je inertnost plynu, ktery zamezuje oxi-
daci piva. Medostatkem tohoto média je fakt, 2e pfi malé wytodi a niz-
ké teploté se tento plyn rozpoustl v pivu, co2 vede K jeho pfesyceni,
co? mohou néktefi konzwmenti wnimat negativnié.

Diisik je inertni plyn, ktery zamezuje oxidaci piva, uchovava chufo-
vé viastnosti piva, phi jeho wwisich konceniracich viak z piva rychleji
unika pfirozeny CO, a pivo ztracl fiz. Dusik vyznamné podporuje
pénivost.

Emés technickych plynd (CO+N.) ja Inerini plyn, ktery neoviiviuje
chufové viastnosti piva, u néhof [ze upravovat pomér plynd podie
druhu piva. BéZiné jsou dodavany smésl (podle pfani zdakaznika)
s obsahem CO,od 20 do 50% v M. Plyn e dodavan v ocalowych
lahvich pro potravindfske Géely a garantuje mikroblofogickou Eistotu,
Tato amés wyhovuje poZadavkim na standardni kvalitu piva a ome-
zeni mikrobiotogickéha rizika, col je trend nejen u nas. ale na celém
svité (Anonymaous 1; Anonymous 2). Jedinou nevyhodou téchio tiad-
rvch plynd je nutnos! pravideing plyn doglisovat,

Pledmétem 18t studie bylo porevial vine rizmgeh tadnych mé-
dii na zménu senzorického profilu dvou riznyeh piv bahem pétl dni
pa narakeni sudd lestovanyeh veorki, Pro axpenment byla pouita
standardni smés technickych plynd (CO, a N,) v ocelove lahvi a ma-
difikevana atmosféra pfipravena pomoci generaloru plyni a nasled-
né membranove separach o rizném pomary G0, N, a stopového
absahu O,. Tiaéné plyny byly testoviny na dvou druzich piva typu
lezak z taske trini sité.

2 MATERIAL A METODY

2.1 Vzorky piva pro experiment

Fro tuto studii byla pouzita dvé svétla sudova piva o abjemu 501,
abé piva patfl do kategorie Gaskych lefakd. Piva A mélo plvodni
axtrakl miading 11 “Plato a pivo B 12 “Plato. Piva pochézela z dvou
rugnych pivovard. Pra kazdy tacny plyn byl pouzit jeden samostatny
sud, calkem byly poudity 4 sudy piva A & 4 sudy piva B,

2.2 Tlaéne medium

V experimentu bylo srovnavana 4 tladna média o rozdilném slo-
Zeni, Prvni madium (1) byla smési cistych plynd, dalsi ifi meédia (2-
4) byla wyrobena pomoci generatoru plynt 8 naslednou selektivni

KMASNY PRIUM.
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when the impact of oxygen during tapping is practically excluded,
only the changes appear [ater.

Beer aging is not a continuous process in which the concentration
of produced substances continucusly increases. Rather, it is a dy-
namic process of oxdation and enzymatc reactions in which the
content of some substances rises, reaches a maximum and than be-
gins to recede, producing other, either harmless or corversely moreg
sansory nagative products (Cejka et al., 1993). Aging baer will soon
develop oxidative taste and smell (papery, cardboard, black currant,
ealty or sherry), These farsign flavers and aromas change gradually
lo a sweet caramel and honey. Bitterness drops and gets harsher, as-
suming a more sticky character, The content of certain substances,
for instance carbonyls, increases during aging but it has not been
clearly established which of them are actually responsible for the ad-
VErse sensory changes.

For these and many othar reasons breweries spand considerable
sums to reduce to a minimum the contact of beer with oxygen. There-
fare, it is important to avoeid conlact of beer with oxygen until the last
moment, even in a tapped keg, as the incurred costs thus come 1o
naught, There are several opbions how to drive the beer to the tap.

Ajr, Air compressors are shill part of the existing equipmant of
many restaurants, but as already descrbed, the axygen contained in
it causes beer oxidation. Beer loses its carbonation and changes into
an envirgnment favorable for the propagation of micreorganisms (e.9.
lactic acid bacteria). Air compressors may cause poliution caused
by the emvironment of the compressor itself, especially in the case
of cheaper compressors, which are not intended for food purposes.
Their advantage is independence of gas supplies.

The worldwide efforts to supply consumers with beer of high and
consistent quality led to a substantial restriction of the use of air for
driving beer. After 1990 this trend began also in the Czech Republic
(Ancnymous 1). Czech Beer and Malt Association in its "Code of care
of beer in gastronomy” of June 22, 2006 did not recommend driving
air as the medium, This recommendation does not apply if the keg is
drawn in a short time, Le. within 3 hours; then food oil-free compres-
sor can be used,

Restauranis where the Deer drawing speed is slower begun re-
placing air by driving gases and their mixtures, in which the cxygen
conient is reduced to a minimum.

Carbon dioxide. The advantage of CO, is the inert character of
the gas which prevents oxidation of the beer. The drawback of this
medium is that at a low beer drawing speed and low temperature this
pas dissolvas in the bear, which leads to supersaturation that some
consumers may negatively perceive.

Mitrogen is an inert gas which prevents oxidation of beer and pre-
sarves the taste characteristics of beer but at higher concentrations
natural CO, quickly ascapes from beer and the beer loses its bita.
Mitrogen significantly promotes foaming.

A mixture of technical gases (CO, + N,) is an inert gas that does
not affect the taste characteristics of beer and In which you can ad-
|ust the ratio of gases depending on the type of bear. Thera are com-
monly available (customized) mixtures with CO, content of 20 10 50%
In N,. Gas is supplied in cans for food purposes and guarantess mi-
crobiological purity, This mixiure meets the standards of beer quality
and reduction of the microtiological risk, a major irend not anly in our
couniry but worldwide (Anonymous 1, Anonymaous 2). The anly draw-
back of this driving gas is the nead 10 supplament the gas regularly,

The object of this study was to compare the effect of different
driving madia on the change of the sensory profile of two differant
beers within five days after opening the kegs with the tesled sam-
ples. For the experiment, we used the standard mixture of technical
gases (GO, and N, in a steel eylinder, and modified atmosphera
was prepared using the gas generator and subsequent mambrana
separation by varying the ratio of CO,, N, and the trace O, cantent.
Oriving gases were tested on two kinds of lager-lype beer from
Czach markst,

2 MATERIALS AND METHODS

2.1 Samples of beer for the experiment

This study used two samples of pala beer in 501 kegs, both beers
belonging to the category of Czech lagers, Beer A had an onginal
wort extract of 11° Plato, beer B 12° Plato. Beers came from two dif-
ferent breweries, One single keg was usad for every driving gas, 50
& total of 4 kegs of beer A and 4 kegs of beer B were used,
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membranovou separaci v dandm slolenl. Plipraveny plyn byl napl-
nén do takove lahve.
. Deslilovany smésmy plyn (B0% N, / 20% COy) — tlakova [&heav
{standardni referendni plyn)
. Modifikovana atmostéra Universal (0,9%:0,, 0,%% CO,, 98,2% N
liakova lahey (DrinkGAS, Coska republika)
. Modifikovana atmoasféra Master (0 EWD;. 8.6% CO;,, 90,6% N,
Hakovd lahey (DrinkGAS, Caska republika
. Modifikovans atmosféra Ego:mi {0,8%0,, 1? 5% GO, 81,7% N
Hakowd lahey (DrinkGAS, Ceska republika).

Absence kysliku v prwnim mediu (destilovany smésny plhyri) byla
zhontrolovana pristrojem OXYBABY® (popis viz nife), kyslik ve sme-
si nebyl detekovan,

2.3 Harmonogram experimentu
Experiment probihal v rozsahu 5 dni padie nasledujiciho schéma-
tu (tab. 1},

Tab. 1 Schema expenmentu [ Table 1 Expeniment design

Analyzy | Analysis

Marazeni sudl, 1. degustace (kentralnij a 1. méfeni
obsahu phyni

Keg tappirmg. first tasting (control), first measurement of
gases

2 degustace a 2. méfeni obsahu plynl [/ Second tashing
and measuramant of gas content

3. degustace a 3. méfeni cbsahu plynl / Third tasting and
measurement of gas content

4. dequslace a 4. méfeni obsahu plynl /| Fourth fasting
and measuremeni of gas content

Pokus byl provadén v Senzorickem centru Vyzkumneého ustavu
pivovarskeho a sladafského v Praze na 4 vyéepnich stojanech, osa-
zemych B stejnymi klasickymi® vyéepnimi kohouty, Sudy piva obou
variant ze stejné stacky byly uloZeny pfi laboratorni teploté u vydep-
nito zafizeni pfi okoini teploté 20 "C £ 2 °C.

VEechny sudy byly 1. den naraZeny a stafeny pomoci 4 testova-
nych tlaérych meédii, vidy ve dvojici (A a B). Piva zlstala po celou
dobu pokusu narazena pod tlagénym médiemn. Na redukénich venti-
lech byl nastaven jednotny tlak 025 MPa. Ihned po naraZzeni a odto-
Cani EtyF litrd piva bylo provedeno preni méfenl obsahu plynd v pivu
a nad pivem. Pivo bylo odidéenc postupné s pfestavkami, aby byl
simulovan provoz v restauraci. Byla provedana 1. kontrolni degusta-
ce pouze tfeml Eleny komise {data nejsou uvedena) s cilem vyloudit
pfipadné vadné vzorky.

Kaidy nasledujic) testovaci den bylo odéepovano za viech sudd
5 litnd piva, poté bylo provedens méfani a degustace. Nasledns bylo
znovu odtapovana 5 litrd piva. Cilem byle, aby po posledni degustaci
2hylo v sudech pravé poslednich 5 litrl plva.

2.4 Sanzorickd analyza

Senzoricka analyza probéhla bezprostfedns po nadepovani piva
v prostorach senzoricke laboratofe VUPS. Analyzu provedla dvande-
ticlennd odbornd senzorickd komise VUPS, a.s. Slofeni komise byla
po celou dobu testovani neménné, P vyhodnocovani degustaci byly
yyiazany odiehld vystedky a promémeé znamky <0,3.

2.5 Pfistrojové vybaveni

Pra méfeni plynd (O, a CO,) v almosféie nad pivem v sudu byl
polil piistro] OXYBABY® OJ/CO,, (WITT-GASETECHNIK GmbH &
Co K&, Mémecka), Jde o ruéné ovlddany analyzator plynd na bateril
pra méfeni modifikovarych atmosfér v obalach patravin, pro konfralu
Hakavyeh potrubi nebo pro kontrodu medicinalnich plynd. Tento ana-
lyzator plynd je vhodny jak pro méfeni v provozu, tak i pro laboratomi
poLEEit,

Obsah rozpudténych plyni v pivia byl méfen pristrojem CBoxQC
(Anthon Paar GmbH, Rakousko). Tento pristroj kombinuje rychlé
méfeni GO, a O, v jednom méficim cyklu a lze ho poudil jako pre-
nosny at-line pfistro) (tedy kdekoli v provozu nebo v terénu) nebo
jaka pristroj pro leboratorni kontrolu, M&feni GOy je zaloZeno na prin-
cipu vicenasobné objemove expanze (Multiple Violume Expansion
— MVE), kiera je nejpfesnéisim zplisobem selekiivniho stanoveni
rozpusténgho GOy, v napojich, Tato patentovana metoda poskytuje
velice pfesné vysiedky obsahu CO,. Pro méfeni rozpusténsho kysli-

Viiv tiadneto média na obsah plyn v pive a na senzoricks wiasinost piva

2.2 Driving Medium
The experiment comparad 4 driving media of different compasi-
fion, The first medium (1) was a mixiure of pure gases, three othar
media (2-4) ware produced by uﬁing the gas generator and subsa-
quent selective membrane separation in the given composition. The
pre-par‘ed gas was filled into a cylinder.
. Distilled mixed gas (B0% N, / 20% CQ,) - cylinder (standard refer-
ence gas)
. Modified atmosphere Universal (0.8% O, 0.9% CO,, 58.2% N.),
oylinder (DrinkGAS, Czech Republic)
. Moditied atmosphere Master (0.8% O,, 8.6% GOy, 80.6% N.), cyl-
inder (DrinkGAS, Crach Republic)
. Modified atmosphere Special (0.8% 0, CO, 17.5%, 81.7% N;),
aylinder (DrinkGAS, Czech Republic).
The absence of oxygen in & first medium (distiled mised gas) was
checked using OXYBABY® (see description below), cxygen in the
mixture was not detected.

2.3 Experiment timetable
The expenment was conducted over 5 days according to the fol-
lowing scheme (Table 1).

The experiment was done in the Sensory Center of the Research
Institute of Brewing and Matlting in Prague on 4 tap stands fitted with
the same eight .classical" taps, Beer kegs of both varianis of the
same stack were stored at room temperature for dispensing eguip-
ment, i.e, at ambient termperature of 20° C = 2° C.

All kegs were tapped on day 1 in pairs (A and B) using the 4
tested driving media. Throughout the experiment. the beers re-
mained tapped under the driving medium, which was adjusted to
a uniform pressure 0.25 MPa by reducing valves. Immediately after
tapping and drawing off four liters of beer the first measurement
was made of the gas content in the beer and above it. Beer was
drawn off gradually, with breaks in order to simulate the operation
of the restaurant. First tasting inspection was conducted by only
three members of the panel (data not shown) in order to eliminate
any defective sampies.

Every following test day, 51 beer was drawn off from-all kegs, fol-
lowed by gas content measurements and tasting. Another five liters
of beer was subsaquently again drawn off with the aim to reach a re-
sidual wolume of just 5 liters of beer in the kegs after the last tasting.

2.4 Sensory Analysis

Sansory analysizs was camied out immediately after pouring beer
on the premizes of the RIBM Sensory Laboratory. The survey was
conducted by a sensory panel of twalve RIBM axparts. The composi-
ticn of the panal was constant throughout the test period. Outliers
were axcluded when evalualing the tasting data and average score
<0.3.

2.5 Instrumentation

The meaasuremeant of gases (0, and CO,) in the atmosphera above
the beerin the keg was conductad on the OXYBABY® 0./ CO, (WITT-
GASETECHMIK GmbH & Co KG, Garmany) instrumant. OXYBABY?
0, / CO, is a practical baltery-operated hand held gas analyzer for
measuremant of modified atmospharas in tood packages (MAP), far
checking pressura lines or for checking madical gaseas. This analyzer
is suitable for use in both the industry and labaratory application,

The content of dissolved gases in the bear was measurad by the
CBoxQC device (Anthon Paar GmbH, Austria). This device com-
bines the rapid measurement of CO, and O, in a single measura-
ment cycle and can be used as a porfable instrument at-ling (l.e,
anywhere in brewery operation or in the field) or as an instrument
for laboratory testing. CO, measurement is based on the principle
ol multiple volume expansion (MVE), which is the most accurate
way of selective detarmination of dissolved GO, in beverages. This
patented method gives very accurate results of CO., content, Dis-
solved oxygen measurament is done by an O, sensor based on the
principle of luminescanca quanching. The measurament timea is of
the order of secands. The limit of detection by the device accard-
ing o the manufacturer is 4 ppb for oxygen content and measura-
ment deviation is 2 pph. The accuracy of determination of carbon
dicxide conlant given by the manutacturer is 0.1 g/l. N, content was
determined by calculation using an automalic apparatus from the
content of other gases and the pressure changes during the meas-
urement, The content of noble gases was neglected.,
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ku je wyulivan O, senzor zaloeny na principu zhaZeni luminiscence,
Doba méfeni ja@ v fadu sekund. Maz stanovitelnosti pfistroje podie
ddajii wyrobce je 4 ppb pro obsah kysliku a odchylka méfeni je 2
ppb. Plesnost stanoveni obsahu oxidu ubliéiého uddvd wrobce jako
0,1 g, Obsah dusiku byl stanoven automatickym dopodtem pristroje
z ghsahu ostatnich plynl a zmén taki v pribéhu méfeni, PR dopot-
1y jsou zanedbény obsahy vzacnych plynd,

3 VYSLEDKY A DISKUSE
1.den

Beazprostredna po adlodeni prvnich 5 litrd byly méfeny obsaby ply-
ni v plvodni atmosféfe nad pivem a plyny rozpusléna v piva, £ vy-
sledil uvedenych v tab. 2 wyplywa, 2e piva pouzitd pro experiment
majl konzistentni kvalitu a pivodni obsah plynl neoviivni vysledky
v paralelnich vzorcich. Kontrolni degustace neprokazala #adne vady
sledovanych piv, Plestofe na potatku experimentu nebyl ve smési
destilovanych plynu detekovan kyslik, po narazeni sudd A i B, byl
kysii;s v atmosiére nad pivem zaznameanan, a fo v koncentraci 0,7 %
(obj.

3 RESULTS AND DISCUSSION
Day 1

Gas content In the almosphere above the original beer and gases
dissalved in the beer were measured immediately after drawing off
the first five liters, Table 2 shows thal the baers used lor the experi-
ment are of consistant quality, and the criginal content of the gases
does not atlect the rasulls in parallel samples. Inspection tasting
showed no defects in lested beers,

Although at the beginning of the experiment oxygen was not de-
tectad in a mixture of distilled gases, atter drawing first five liters; the
content of oxygen in the atmosphere above the beer was measurad
a5 0.7% (vol.}.

Day 3

When measuring gas content in beer and in the space above it
we did not ohserve significant differences between individual driving
media or between beer A and 8. All samples showed a shght de-
crease in the CO, content in beer and above it (ses Fig. 2and Fig. 3)
and a shght increase in nitrogen content in beer (Fig. 4), The oxygen

Tab.2 Fyzikalni podminky testowanych vzorka A a B ph zahajeni pokusw [ Talve 2 Physical conditions of test samples A and B at the start of

the trial

Dest. plyn [ Distilled gas

Universal

Master Special

nad pivem v plvu
over beer in beer

nad pivem
over beer

v pivu
in beer

nad pivem
over beer

v pivu
in beer

nad pivem
aver beer

Pivo A/ Beer A

O, (%)

11

co,

I (*C)

26.9
(Fa)

N, (ppm)

P (MPa)

Pivo B ! Beer B

0, (%)

0.00

4.95
g

O, (%)

4.85

4,96
(9/)

4,96

(o) (g1

1 (“C) gz

B.7 8.7 8.4

M. (ppm) 3.1

2.6 2.8 25

P (MPa) 0.22

0.224

0224 0.220

Obr, 1 Casovy pribéh obsahu kysliku v atmashéfe nad pivem béhem exparimentu ( Fig, 7 Time course of the axygen content in the

atmosphere above the beer during the experiment

Pivo A — obsah kysliku nad pivem
Beer A - oxygen content above beer

—— Bpacial
—
.

= llagtar
= Liniversal

- Dastilovany smésmy
plyr (8020
Dhisfitlecd mived pas
(BI200

O, content abowve bear

Cibsah O, nad pivem (%)

3. dan
Diay 3

4. dan
Dy 4

5. dan
Day 5

1. dan
Dary 1

Pivo B — obsah kysliku nad pivem
Beer B — oxygen content above beer

== Bpecil

Mister
Uriversal

Diestikoyany smésny
iy {B0c20) F
DisiVad mixed gis
(802

Omgah O, nad plvem (%)
0. cantan! atxne boer

1.dan
Dray 1

3. den
Day 3

4, dan
Day 4

5. den
Cay &
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Obr. 2 Casovy pribéh obsahu oxidu uhliéitého v atmosféfe nad
piverm béhem experimentu / Fig. 2 Time course of carbon dioxide
content in the etmosphere above the beer during the experiment

Obr. 3 Casovy pribeéh obsahu oxidu uhliéitého rozpusténého v pivu
b&hem experimantu / Fig. 3 Time course of the content of carbon
dioxide dissoived in the beer during fhe experimant

GG, content atove bear

Obsah GOy nad plvem (%)

Pivo A — obsah CO, nad pivem
Beer A - CO, content above beer

=== Specal
- Mazier
== Univarsal

Destiavarny smésny
Py (BO20) /
Distiiea mixed gas
(8020}
1. o
Dray 1

3.den
Day 3

4. dan
Dey 4

5. dian
Day 5

Chsah GOy v pivu (%)
CO, candent ke beer (%)

1. dan
Day 1

e

3. dan
Day 3

4. den
Day 4

5. den
Dey 5

Pivo A — obsah CO, v pivu
Beer A — CO, content in beer

= Spacial

—=— Mastar

= Linlversal

Deagtilovany smdsoy
plyn (B0:20) /
Oisiled mixad gas

{20

OO, content above beer

Osah CO, nad pivem (%)

Pivo B — obsah CO, nad pivem
Beer B - CO, content above beer

=== Sparcial

=== Masiar

Lriversal

Diestiavary Srmésiy
Py (B0:20) ¢
[Naied mied Qas
{B0:20
1. den
Day 1

3. den
Day 3

4. den
Dy 4

5_dan
Day &

Pive B — obsah CO, v pivu

Beer B - CO, content in beer

Obsah GOy v pivu (%)
CO, cantant i beer (%)

1. den
Dy 1

a. dan
Day 3

4_dan
Day 4

5, den
Day 5

== Spacial

=== Miaslar

Unvorssl

Dastiloeany smésmy
gy (B0:E
Disfiflad milxsd gas

{B-20)

Obr. 4 Casowy pribéh obsahu dusiku rozpudténého v pivu béhaem
exparimentu ! Fig. 4 Time course of dissolved nitrogen content in
beer during the experiment

Obsah M, w pivu (ppm)
Nz conlant in bear

Pivo A = obsah N, v pivu
Beer A - N, content in beer

/! - Special

—— Masier

Urivar=al

Destiayany smisny
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D¥stited rmined gos
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Diry 4

5. den
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Tab. 3 Stanoven! rozpudténého kysliku v pivech & a B v mg'l / Ta-
bie 3 Defarmination of disselved oxygen in beers 4 and B in mg!

Pivo A/ Beer A

Dest. plyn
Distied gas

Special

1.den/ day I

0.00

0.00

3.den/ day 3

0.00

0.00

4. den/ day 4

0.00

0.00

5.den/ day 5

0.00

000

Piva B / Beer B

Dest. plyn
Distiled gas

Universal

Special

1.den/ day 1

0.00

0.00

0.00

0.00

3.den/ day 3

0.00

0.00

0.00

0,00

Obsah M, v pivu (ppm)
N Colen! in baaer

Pivo B — obsah N, v pivu
Beer B - N, content in beer

y == Coedcial

= flusier
= Linvarsal

Destlovany smesny

Py (B0:20) /!

Distiled mimed gas
1.den .
Day 1

3.den
Diay 3

4. den
iy 4

5. den
Day &

4. den/ day 4

0.00

0.00

0.00

0.00

5.den/ day 5

0.00

0.00

0.00

0.0

content was virtually unchanged, a zero amount baing measured in
beer | Tabie 3) while above the beer it was around 1% for all samples

{Fig. 1).

The results of sensory evaluation are summarized in Table 3,
Characteristics convincingly changed due to the driving media are
highlighted in the table. & higher beer carbonation was recorded us-
ing Special driving gas in both beers and with Universal gas in baar
A, Foreign flavors and aromas of weak infensity, i.e. discetyl and
burnt flavor, were recorded in &l samples of beer B while a stronger
estery aroma was recorded in beer sampies A. These flavors and
aromas may have been highlighted due to the driving medium during
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3. den

Pii méfani obsahu plynd v pivu a v prostoru nad nim nebyly zazna-
manany vyrazndjsi rezdily mezi jednotlivemi tacnymi médi ani mezi
prvem A a B, Ve viech vzorcich dodlo k mirmému pokiesu obsahu
CO; v pivu i nad nim (viz obr. 2 a obr. 3), zdroven dodlo k mirngmu
navySeni obsahu dusiku v pivu (obr. 4). Obsah kysliku se prakticky
nazménil, v pivu bylo naméfens nulove mnodstvi (fak 3) a nad pivem
okdo 1% u viech veork( (obr, 7).

Vysladky senzorickeho hodnocen| jsou shmuly v fab, 4. Prokaza-
teing rmenéneé charakleristiky viivern pouditého flacného media jsou
v fabulce rwyraznény, VySSi fiz byl zaznamenan u piv s paugitim Hac-
ného plynu Special u obow piv & plynu Universal u piva A. U viech
vorko piva B byly zaznamenany ve slabe intenzité cizi chuté a ving,
a to diacetylova a pfipalena. U vzorkl piva A byla zaznamenana sil-
nép&l esterova viné. Tyto chuté a winé byly pravdépodobng avyraz-
nény viivern pouiitého tlaéného média v probéhu experimentu, ¥ cel-
kovem subjekiivnim dojmu byly nejlépe hodnoceny pro vzorky piva
B tizéne plyny Universal & Special & pro viorky piva A plyny Master
a destilovany plyn. Zadne z piv nebylo hodnoceno jako podprimerne
a nevykazovalo wWiraznou vadu,

the course of the exparment. In the overall subjective impression,
the Universal and Special gases wera evalualad as the best for beer
samples B and Master gas while distilled gas were evaluated as bast
tor beer A. None of the beers wera classilied as substandard and
they did not show any significant defect,

Day 4

Mo dissolved oxygen was detected in beer also on day 4 | Table
2), The oxygen confent of the bear in mast samplas was still bal-
anced around 1%, with the exception of beer A driven by distilled
gas, which was abserved fo have axygen content of 0.5% (see Fig.
7). The GO, content above the beer (see Fig. &) in sample A dropped
fram the initial level about equally in all the diving media. In sample
B it returned to about the same initial value after the previous 3-day
increase except for distiled gas, which produced a pattern of CO,
concentration changes opposite to the other three media, In all sam-
ples, we abserved nearly identical GO, content in beer; it was slightly
lower compared to the initial state [see Fig. 3). The content of nitro-
gen dissolved in beer was comparable for all samples (see Fig. 4],

Tab. 4 Senzoricka analyza vzorkid 3. den po narazeni sudl ! Table 4 Sensory analysis of samples on day 3 affer opening the kegs

Pivo A [ Beer A

Pivo B / Beer B

Dest. plyn /

Unilversal | Master

Dest, plyn /

Universal | Master

Special
3.2

Special
3.8

Distilled gas
28
2.7

Distilled gas
2.5

Riz / Carbonalion

Pinost / Body -
fuitness

Hofkéa / Bitternass

Hofkost — doznivéni /
Aftertasta 40 &

Trpkost (Astringency
Sladka [ Sweelness
Kyseld [ Sourness

3.7 3.3 25

2.9

2.7

2B 29 3.0 2.8 2.8 2.6

2.7 249

a0

1.8
1.8
15

2T 27 29 249 28 28

az 33 3.0 3.4 as a1

15
1.6
18

a1

15
2.1
1.4

1.5
1.8
1.4

16
1.8
25

1.7
1.5
1.8

1.6
1.8
1.8

17
1.4
2.3

Chmelova ( Hoppy 0.5 0.5 0.4

0.6 0.5 0.5 0.6

Cvocnd, esterovs /

Fruity, esteric L

18 1.7

1.2 0.8 1.1 1.0

Karamelova / Caramel

Kvasniéna ! Yeasly

Parféamova /[ Parfume

Oxidaéni, pastaraéni /
Cxidized. papary

Sirupova ! Syrup

Sklepni, zatuchla /
Rancid

Dlﬂnﬂtylwa ! D:acer}rf

an&iena ! Burnet

Km.m'a .f Metallic

E:allmuy daojem /
Overall impression

4. den

Ani 4. den nebyl detekovan v pivy Zadny rozpustény kyslik (fab
2). Obsah kysliku nad pivem (e stals u valginy veorkd vyrovnany
okolo 1% 5 vyjimkou piva A hnanym destilovanym plynem, kdy byl
zaznamenan obsah kysliku D,5% (viz obr. 1), Obsah COLnad
{viz obr &) u vzorku A kiesl oprofi potateénimu stavu zhruba stej-
né u véech lagnych meédii, U vzorky B se po pedchozim nardstu
ve 3. dni vratil zhniba na stejnou pocatedni hodnotu s vyjimkou de-
stilovangho plynu, ktery ma opacény pribéh koncentratni zmény CO,
nai ostatni tfi media. U vBech vzorkd byl zaznamenan Emeaf shodny
obsah CO, v pivy, je mirné nizsi oproti pedateénimu stavu (viz obr,
3. Obsah dusiku rozpusténgho v pivu byl srovnateiny u viech vzor-
ki (viz abr, 4),

Sensary evaluation revealed changes in the character of the beers,
Metallic flavor was recorded in samples of beer A, the strongest be-
ing found in beer driven by distilled gas. Oxidative flavor occurred in
beer samplas B. Stronger carbonation was recordead in beers driven
by distifled gas (l.e. gas with the highest content of CO.), the strong-
esl increase being recorded in beer sample A driven by Special gas.
Beer samples A, which were driven by Liniversal and Master gases
and by distiled mixed gas, exhibited in addition higher acidity.

Day 5
The mygen confent of the beer was about 1% for separated gases

and was lower far the distilled gas, which is probably based on the
original composition of individual gases (Fig. 1),
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Senzorické hodnoceni odhalilo zmény v charaktery piv. L vzor-
kil Plva A byla xaznamenana kovova plichul, nejsing/s byla u piva
hnaného desfilovanym plynem, U vzorkd piva B se vyskylla oxidag-
ni prichul. Sinéjsi fiz byl zaznamenan u piv fladenych destilovan
plynem {tedy plyn s nejvéisim obsabem CO.), nejvyraznssi narist
byl zaznamenan u vzorku plva A hnangho plynem Speclal. U vzor-
ki piva A, kterd byly tiaceny plyny Universal, Master a destilovanym
smésnym plynam, byla zjisténa take wwisi kysslost.

The content of CO, over a beer in sample B driven by distilled
gas siabilized at pravious values, a slight decrease being recorded
for other gases and samplas, The reason s a lower carbon dioxide
contant in the mixture (Fig. 2). Fig. 3 demonstrales the CO, con-
tent of beer; the content of CO, in the sample significantly decreased
with Master gas, olher values were not changed. The bigges! drop
in GOy, content recorded in beer B was found with Special gas and
partly also with distilled gas, Finally, beer B exhibited a significant

Tab. § Senzarickd analyza wvezorkl 4. den po naraleni sudd / Table § Sensory analysls of samples on day 4 affer keg lapping

Pivo A/ Beer A

Pivo B / Beer 8

| Dest. piyn /

| Distilled gas N

Universal

Dest. plyn /
Speclal | bciilled gas

Universal Master

Special

Aiz/Carbonation | 35 28 32

3.8 3.9 27 23 28

Pinast / Body - fullness 28 24 2.6

3.0 3.1 3.0 3.0 2.9

Haofka ¢ Bitterness 2.6 24 27

248 3.2 3.0 2.9 a1

Hofkiost —doznivani /

Aftertaste 40 s 42

24 3.0

3.5 3.5 3.5 3.3 3.5

Trpkost /Astringancy 1.7 1.4 1.7

1.8 1.8 1.8 1.7 1.8

Sladkd [ Sweetness | 2.1 19 1.8

2.2 1.8 1.8 1.7 1.8

Kysela ( Sourness 2.0 1.7 2.1

1.9 2.3

1.9 1.9 1.8

Chmelova / Hupp?r 0.6 0.6 05

0.9

0.6 0.9 0.8 1.0

Owvoend, esterovd /

Fruily, estanc L 17 ta

21 1.3 1.2 1.4 12

Kvasnitnd | Yeasty a7 08

06 0.4 0.5 0.5 0.5

Parémova ! Parfuime 05 05

0.4 0.5 0.7 0.4

Owidadni, pasteratnl / .
Oxidized, papery

0.6 0.7 0.8 0.5

Sklepni, zatuchia /
Rancid

0.5 0.5 0.5

Diacetylova / Diacetyl

0.8 1.5 1.8

Pfipalena / Burnat

05

Kovova [ Metailic

0.8

Celkovy dojem /

Owverall impression

4.0 5.0 4.9 5.2 4.6

5. den

Obsah kysliku nad pivem |& pro separovana plyny okolo 1% a e
niZi pro destilovany plyn, cok patrné vychdzi 2 pdvodniho sloZeni
|ednotlivych plynl (obr, 7).

Obsahy CO, nad piverm u vzorku B sa u destilovaného plynu sta-
bilizovaly na pfedchazich hodnotdch, u estatnich plynl a vzorkd byl
zazFnamenan mimy pokles, Divodem (@ m#sl obsah axidu uhliditého
ve smési (obr 2). Obr. 3 demonstruje obsah CO, v pivu, kde u vzor-
ku vyznamné pokies! obgah CO, u tadného plynu Master, ostaini
hodnoty [sou neménné, U piva B byl nejvatsi pakles obsahu CO, za-
znamenan u ladného média Special, éasteéné i u destilovanéha ply-
nu. Konedné u piva B doslo K wwznamnému nardstu obsabu dusiku
o vice ned 2 ppm u viach Hacnych plynd, u veorku A byla koncentra-
ca dusiku konstanini s wyjimkou plynu Master, kde byl zaznameanan
téméf 300% narist obsahu dusiku, & to z plvodnich 4 na 12,9 ppm
(obr, ). U tohoto vzorky byl take méfitelny nardst obsahu kysliku
z 0,00 na 0,037 mg/, U ostatnich vzork( byl obsah kysliku v pivu
neméfitelny (fab. 2). Tento fakt je pravdépodobng zpdscben tim, ke
rychlost oxidadnich reakel v pivu (spotfeby kysliku) |& vy3Si nebo
srovnatelnd s jeha difuzi,

Senzoricke hodnoceni potvrdilo prohlubujici se zmény v charak-
teru piv. a o zejména wvojem oxidadni chuti, zvydenim kyselosti
a zménou v fizu jednotlivich piv. L vzorkl piva A byla polvrzena ko-
vova pfichul (pravdépodobing zplsobena oxidaci néklerych pritom-
nych mastnych kyselin), kiera byla siingjsi nez piedchozi den, nej-
slabsi U piva hnaného plynem Master, U veork( piva B byia silngjsi
diacetylova néz predchozi den, intenzita se vyrovnala u jednofiivych
tlaényeh medii. U vatsiny vzorkd, krome vzorku A (Universal) a veor-
ki B {Master a destilovany plyn), byla jiz zaznamenana take sirupova
prichut, charakieristicka pro stamouci piva.

increase of nitrogen content (mare than 2 ppm) for all driving gases.
With beer A the nitrogen concentration was constant with the excep-
tion of Master gas, which brought about a nearly 300% increase in
nitrogen cantent, from the ariginal 4 1o 12.9 ppm (Fig. 4). This sample
atso showed a measurable increase in cuygen content from .00 to
0.037 mgll. For other samplas, the oxygen content in beer was not
datectable (Table 2). This fact Is probably due to the higher rate of
axidation reactions in beer (e.qg. oxygan consumption) In comparison
with axygen diffusion.

Sansory evaluation confirmed the increasing changes in tha char-
acter of the beers, aspecially the developmant of oxidative flavor,
increased acidity and a change in the carbonation of individual beers,
Meatallic taste was confirmed in beer samples A (probably due to oxi-
dation ol certain fatty acids present), which was stronger than the
previous day. It was the weakest in beer driven by Master gas. Dia-
cetyl Hlavor in beer samples B was stronger than the previous day; the
intensity with individual driving media was aboul equal. Most sam-
ples, excepl sample A (Universal) and Sample B (Master and dis-
tilled gas), exhibited also syrupy flavor characteristic of aging baer.

It is clear that in the course of the experiment the presence of oxy-
gen (up to 0.9%) in tha driving gases Universal, Master and Special
did not cause any substantial oxidation changes compared with the
mixture of distilled gases, which did not contain any oxygen.

As shawn by the study of Krysl et al., the choice of technology
used for keg beer drawing has a large influence an its final taste and
quality, It is undoubiedly preferable to use an inert atmosphere rathar
than air. Their study reported an an ideal middure of technical gases,
C0, and M, in & 1:1 ratio, which according to their resulis ensures
perfect protection against beer aging and thus supports its durability
(Krysl ef al., 2003), The authors also addressed the impacts of using
COMPressor gir as a driving gas (in addition o beer axidation also
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Je #fajmé, 2e piitomnost kysliku (do 0,97%) v laénjeh plyneeh Unl-  the possibility of micrablological eontamination or eonlamination by
versal, Master a Special nezpisobila v prabéhu experimantu 2ddne.  foreign substances from the air and ol products). Our pilat study pro-
rasadnéjsl oxidadnl xminy ned smés destifovanych plynd, duced specific resulls on changes in the sensory profile under clearly

Viiv tiatreho média na obsah plynd v pivu a na senzorickd viasinoshi piva

Tab. 6 Senzoricka analyza vzorkd 5. den po naraZzeni sudl / Tab. 6 Sensory analysis of samples on day & after opening the kegs

Pivo A/ Beer A

Pivo B / Beer B

Dest, plyn /

Distilled gas Mastor

Universal

Dest. plyn /

Distilled gas et

Universal

Riz / Carbonation 3.8 33 25

34 a4 al

Pinost / Body - fullness 26 2.6 2.8

3.0 a1 3.2

Hofka ¢ Bitterness 31 3.0 2.9

32 3.2 3.3

Hofkost —doznivani /

Aftertaste 40 s 35 32 x4

3.5 a5 36

Trpkost (Astringency 20 1.5 1.7

20 20 2.3

Sladka / Sweelness 13 2.0 18

i8 1.9 1.9

Kysela [ Sourness 2.8 20 20

24 2.5 21

Chmelova ¢ Hoppy 0.5 0.5 0.6

0.5 0.6 0.5

Chvocnd, esterova |

Frulty esteric 1.6 1.6 1.7

1.3 1.3 1.6

Karamelova Caramel

Kvasniéna / 'rt-as_;r].-'

Parfamova / Parfume

Oxidadni, paslaraﬁﬁli‘f
Oxidized. papary

Obilné / Gramy

Sirupova ! Syrup

Po rozpoustédliech |
Sotvent-like

Diacetylova / Diacetyl

Pripalena / Burnet

Kovova / Mefallic 1.2 1.2 0.7

1.2

Celkovy dojem /
ekl f : 5.1 43 49

4.8 a1 5.5 5.5 5.6

Jak ukazala studle Krysia et al., vybér technologle pouZivand pro
tepovani sudowého piva ma velky vilv na jaho wyslednou chut a kva-
litu. Bezesporu je vhodng|S pouiti inertnl atmosiéry ned vzduchu,
Tato studie prokdzala jako idedini smés technickych plynl, a to CO,
a M, v poméru 1:1, kterd podle ejich vysledkd zajisfuje dokonalou
ochranu pfad zvétrdnim piva a podperuje 1ak jeho irvanbivast (Krygsl
at al,, 2003), Autofi = téZ vénovall ve swé prac dopadim poui-
vani vhanéni kompresorovaho veduchu (Kromé oxdace piva také
madnost mikrobiologické kontaminace & kontaminace cizorodymi
latkami ze vaduchu & oprymi latkami). MaSe pilotni studie prinesla
konkréini vysledky 0 rménach v sanzonckém prafilu za jasné defing-
vanyveh lyrikalnich podminek (leplota, flak, koncentrace sloZek phyriu
v plvu a prostoru nad nim v dase). Talo tEmalika je velmi obsahis
a wyslupuje v ni mnoho proménnych (teplota, tiak plynu, mechanicke
pahyby sudd, atd.), a proto natze 2 tohoto pilotniho experirmentu vy-
wadit komplexni zavery. Protode viak bylo dosalena nékolika zajima-
wych vysledkl, zejména specificka zména senzorickeho charakiaru
pro rilzng znacky piva, bude tato studie pokradoval,

4 ZAVER

Z experimentu provadénsho za podminek simulace restauracni-
ho zafizeni se skladovanim sudd pfi pokojove” teploté (18-20 =C)
wyplywe wyrazny vl rizného chovani jednotlivireh flatnych plynd
na kondici, slofeni a senzoricke viastnosti piva

Fro cepovani piva 5 malou vylodi a dlouhodobéjal narakeni piva
je vhodna pouzivat plyny s wyasim obsahem oxidu uhligitého, Nedo-
chazi k tak vyraznému poklesu fizu, Obsah CO, nesmi byt oviem
prilis velky, potom dochazi v pribéhu narazeni k nanisty senzaricke
kyseiosti a presyceni piva,

defined physical conditions {temperature, pressure, changes in the
concentration of the gas components In beer and the space above
it ovar tima). This topic is very complex and contains many variables
(temperature, pressure, gas, mechanical movements of kegs, elz.),
and comprahansive conclusions therefore cannot be drawn from
these pilot experiments. Howewer, since several interesting rasulls
wera achieved, including a specific change in the sensory character
of different bear brands, this study will continue,

4 CONCLUSIONS

An axperiment perlormed under the conditions simulating thosa
In a rastaurant and with the keg storage at room” temperature
{18-20*C) shows a distinct influence of diffarent driving gases on the
slate, composition and sensory properties of beer.

With drafl beer drawn at low speed and for a longer time atter keg
lapping it is appropriate 1o use gases with a high content of carban
dioxide. They cause no significant decling in carbonation. However,
the GG, content should not be too high since it may cause sensory
acidification and supersaturation of tha beer in the coursa of tapping.

For medium and large drawing speeds of tapped beer (i.e. emp-
tying the keg within three days), it is possible 1o use compression
gases with lower GO, content, approximately 5 to 10%:.,

Far very large drawing speeds of tapped beer one can use driving
gases virtually without CO,, as the potentially lower carbonation will
not become noficeable during one day.

One should be aware that higher temperatures facilitate the over-
saturation of beer, and therefore it is not suitable to use driving gases
with a very high proportion of CO, even for short tepping periods.
Far the majonty of beers it Is nol sutable to use driving gases with
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Pro stfednl vylode a velké wtode (I viodeni sudd do ] dni)
i :\E'nﬂ?o poutival tladneé plyny & nizsim obsahem GOy, pribliZng
B—

Pro velm| velke vytode jo mokne pouZival tlagne plyny prakticky
bez CO,, béhem |adnoho dne se neprajevi ni2s fiz,

Je nuino zdOraznit, e za vyidich teplot hrozi plesyeeni piva,
a prato neni vhodng poudivat tladné plyry s velmi vwsokym podilem
C0, ani pro kratsl dobu vytoge. Pro vétSinu piv je nevhodng pro diou-
hodob&jsl vyiod pouZivat tladng plyny s minimainim cbsahem CO.,
nebot dochazi ke ztrdté flzu a hofkost je vnimana jake wwisi a drs-
AL Vyjimbkou jsou samoziejme piva, ke jiE # principu stadeni pod
dusikem vyzaduji (napf. mnohé stouty).
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a minimum content of CO,, lor long-lerm tapping since the beer losas
ils bite and its bitterness is perceived as higher and mare rugged,
with the exception of beers that obligalorily require drawing undar
nitrogen (e.q. many Stouls).
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26. Pivovarsko-sladaiské dny
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VYSOKA SKOLA )
CHEMICKO-TECHNOLOGICKA
V PRAZE

Jedna z najyznamnéjgich provarsko-sladafskych akei u nas, Pivovarsko-sladarske dny, sa iZ tradiéng v lichém roce, konaji 22.-23.
fijna v Dlomouci. Spolupofadatelem jsou vedle VUPS, a.s., a VSCHT Praha, rowné? Sladovny Soufflet, a5,

Odbomy program probéhne 22, fijna, nasledujici den se uskutedni exkurze do sladovwny.

Zajemci o komeréni prezentaci mohou kontakiovat pana Rudoifa Jastrabana, Agentura Elis, rjastraban@ gmail.com, tel. 737 227 720,

Prinlasky Géastnikl, program a akiuaini informace jsou k dispozici na www.pivovarskedny.cz
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1 IDENTIFIKACE LATKY A SPOLECNOSTI

1.1 identifikator vyrobku

Dusik, stlaceny

Cislo EEC (z EINECS): 231-783-9

Cislo CAS: 7727-37-9

Index-C.-

Chemicky vzorec N2

Registracni ¢islo REACH uvedeno v pfiloze IV/V Nafizeni 1907/2006/EC (REACH), nepodléha registraci

1.2 PFislusna urcena pouziti latky:
Interni plyn, laboratorni Ucely, potravinarstvi.
1.3 Podrobné udaje o dodavateli bezpecnostniho listu:

AGROHOBBY s.r.0., Safafikova 2650, 27601 Mélnik, IC: 25609840, DIC: CZ25609840

Telefonni ¢islo pro naléhavé situace: +420 315 624 811

2 IDENTIFIKACE RIZIKA

2.1 Klasifikace latky nebo smési

Klasifikace podle nafizeni (ES) 127/2008/EG (CLP)

Press.Gas — Obsahuje plyn pod tlakem, pfi zahfivani miZe vybuchnout.

Klasifikace podle smérnic 67/548/EHS a 1999/45ES

Neklasifikovano jako rizikové pro zdravi, ve vysoké koncentraci je tato latka dusiva.

2.2 Prvky oznaéeni - nalepky podle nafizeni EU 1272/2008(CLP)
Vystrazné symboly:

Vystrazné symboly: GHS04

Signalni slovo: Varovani

Standardni véta o nebezpecnosti:

H280 - Obsahuje plyn pod tlakem, pfi zahfivani maze

vybuchnout.

Pokyny pro bezpecné zachazeni, skladovani: P403 - Skladujte na dobfe vétraném misté.
Nalepka podle EC 67/548 nebo EC 199/45: Znaceni EC“se nepozaduje”

Jina rizika: Pti vysokych koncentracich plsobi dusivé.

3 SLOZENi

Latka, slozky/neéistoty

Dusik Cislo CAS: 7727-37-9 v ¢istoté 99,0% (1% kysliku)

Index-¢.-

Cislo EEC (z EINECS): 231-783-9

Registracni ¢islo REACH uvedeno v pfiloze IV/V Nafizeni 1907/2006/EC (REACH), nepodléha registraci
Neobsahuje Zadné jiné slozky nebo necistoty, které ovliviuji klasifikace produktu.

4 PROSTREDKY PRVNi POMOCI

4.1 Popis prvni pomoci

Vseobecné pokyny: vysoké koncentrace plisobi dusivé. Pfiznaky-ztrata orientace, bolest hlavy, nevolnost, ztrata védomi.
Postizeného dopravit na ¢erstvy vzduch, udrZzovat v klidu a teple, pfivolat lékare.

PFi nadychani: postizeného dopravit na ¢erstvy vzduch, pfi bezvédomi zajistit zakladni Zivotni funkce, uloZit do stabilizované
polohy. UdrZovat v klidu a teple. Pfivolat Iékare.

PFi styku s kGZi, pFi zasaZeni oci: nezpUsobuje poskozeni.

PFi poziti: neni povazovano za mozny zpUsob expozice.

Ve vysokych koncentracich mlze zplsobovat duseni. Mezi symptomy se mzZe vyskytnout ztrata pohyblivosti pfipadné
bezvédomi. PostiZzeny si nemusi vibec uvédomovat, Ze se dusi.

4.3 Pokyny tykajici se okamzité Iékarské pomoci a zvlastniho osetieni

Pfesunte obét vybavenou samostatnym dychacim pfistrojem, na nezamorené misto. UdrZujte ji v teple, a nechte ji
odpocivat. Zavolejte Iékafe. Pokud se dychdni zastavi, aplikujte umélé dychani.
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5 OPATRENI PRO HASENi POZARU

5.1 Hasiva

Mohou byt pouZity jakékoliv hasici pfistroje. Typ hasiva pfizpusobit latkam hoficim v okoli.

5.2 Zvlastni nebezpedi vyplyvajici z latky nebo smési

Kontejnery vystavené ohni mohou prasknout a vybuchnout. Nehoflavé.

5.3 Pokyny pro hasice

Specifické metody — pokud je to mozné, zastavte pfitok produktu. Koordinovat opatfeni ohledné rozsifeni ohné do okoli.
OhroZené nadoby chladit proudem vody z chranéné pozice. Nevylévejte kontaminovanou pozarni vodu do kanalizace.

V uzavienych prostorech pouZivejte samostatné pracujici dychaci pristroj.

6 OPATRENI V PRIPADE NAHODNEHO UNIKU

6.1 opatieni na ochranu osob, ochranné prostiedky a nouzové postupy

Evakuujte osoby z oblasti. PouZivejte pfenosny dychaci pfistroj pfi vstupu do oblasti, jejiz atmosféra neni prokazatelné
bezpecna. Zajistéte primérené vétrani.

6.2 Opatieni na ochranu Zivotniho prostiedi

Vyhybejte se vstupu do kanalizacnich systéml, suterén( a prohlubni a jakéhokoli mista, kde mize jeho nahromadéni byt
nebezpecné. Pokuste se zastavit uvolfiovani.

6.3 Metody a material pro omezeni tniku a pro cisténi

Oblast dobre vétrejte.

7 ZACHAZENI A SKLADOVANI

7.1 Opatieni pro bezpeéné zachazeni, bezpecné pouziti produktu

Pouze zkusené a rfadné vyskolené osoby, sméji zachazet s plynem pod tlakem. S latkou musi byt nakladano v souladu se
spravnou vyrobni praxi a hygienickymi a bezpecnostnimi postupy. PouZivejte pouze radné specifikované zafizeni, které je
vhodné pro tento produkt a pro teplotu a tlak, pfi kterém se dodava. Pokud mate jakékoliv pochybnosti, poradte se svym
dodavatelem plynu. Pfi manipulaci s produktem nekurte! Ujistéte se, Ze cely systém byl (nebo je pravidelné) kontrolovdn na
tésnost pred pouZzitim.

S tlakovou nadobou manipulujte podle pokyn( jeho vyrobce. Je tfeba zabranit zpétnému nasdvani vody do tlakové nadoby.
Zabrante zpétnému toku do tlakové nadoby. Chrante lahve pred poskozenim. Nekoulejte, nesmykejte, nehdazejte, nevlecte.
Pro presun lahve, a to i na kratkou vzdalenost, pouZivejte vozik (i ru¢ni), uréeny pro prepravu lahvi. Ponechejte kryty na
ventilu, dokud je lahev zajiSténa a pfipravena k pouziti. Pokud se vyskytnou poruchy ventilu lahve pti provozu lahve,
kontaktujte dodavatele. Nikdy se nepokousejte opravovat ¢i ménit ventily lahvi nebo bezpecnostni pojistky. Poskozeni
ventilt by mélo byt ihned oznameno dodavateli. Uchovavejte ventily nadob Cisté a zbavené kontaminovanych zbytkd oleje
a vody. Jakmile je tlakova nadoba odpojena od pfistroje, pouzijte ochranné kloboucky nebo krytky ke kryti ventil(. Zavrete
ventil nddoby po kazdém pouziti, i kdyZ jsou nadoby prazdné a stdle pfipojeny k zafizeni. Nikdy neprepoustéjte plyny

z jedné lahve/nadoby do druhé. Nikdy nepouZivejte pfimy ohef nebo elektricka topna zafizeni pro zvy$eni tlaku v nadobé.
Nenicte nebo neodstraniujte nalepky, poskytnuté dodavatelem, k identifikaci obsahu [dhve.

7.2 Podminky pro bezpecné skladovani véetné neslucitelnosti

DodrZujte viechny pfedpisy a mistni poZadavky tykajici se skladovani nddob. Tlakovou naddobu udrZujte na teploté pod 50°C
na dobfe vétratelném misté. Nadoby musi byt skladovany ve svislé poloze a zajistény proti pdsu. U skladovych nadob by mél
byt pravidelné kontrolovan celkovy stav a zda ndadoby neunikaji. PouZivejte krytky ventilll nebo lahvové kloboucky.
Uchovavejte nadoby na misté bez nebezpeci poZzaru a mimo dosah zdroju tepla a vzniceni. Uchovavejte mimo dosah
hotlavych materiald. Nadoby nesmi byt skladovany za podminek, které mohou podpofit korozi.

8 OMEZOVANI EXPOZICE, OSOBNi OCHRANE PROSTREDKY

8.1 Pracovni expoziéni limity, vhodné technické kontroly, osobni ochranné pomucky

Systémy pod tlakem by mély byt pravidelné kontrolovany. Detektory plynu by mély byt pouZity, jestlize se mohou uvolnit
plyny. Zajistéte pfimérenou celkovou a mistni ventilaci. Vezméte si napfiklad systém pracovnich povoleni pro udribové
¢innosti. Posouzeni rizika by mélo byt provedeno a zdokumentovdno pro kaZdou pracovni oblast, posudte rizika
souvisejicich s pouzivanim vyrobku a vyberte OOP, které odpovidaji pfislusnému riziku.

Berte v Uvahu nasledujici doporuceni:

Noste bezpecnostni bryle s bo¢nimi Stity.

PFi manipulaci s lahvi pouZivejte bezpecnostni rukavice a bezpecénostni obuv.
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9 FYZIKALNi A CHEMICKE VLASTNOSTI

9.1 Informace o zakladnich fyzikalnich a chemickych vlastnostech:

Fyzikalni stav p¥i 20°C / 101.3 kPa : Plyn

Barva : Bezbarvy

Zapach : Vystraha podle zapachu neni mozna.
Prahova hodnota zapachu : Je subjektivni a neadekvatni pro varovani.
Molekulova hmotnost [g/mol] :28

Bod tani [ 0°C] :-210

Vod varu [ 0°C] :-196

Kriticka teplota [ 0°C ] :-147

Bod vzplanuti [ 0°C ] : Nevhodné

Mira odparovani (éter=1) : Nevhodné

Rozsah hoflavosti [% objemu ve vzduchu] : Nehorlavy

Tlak par [20°C] : NepoufZito

Relativni hustota, plyn (vzduch=1) 10,97

Relativni hustota, kapalina (voda=1) : Nepouzito

Rozpustnost ve vodé [mg/I] : 20

Rozdélovaci koeficient n-oktanol/voda : Nevhodné pro anorganické plyny.
Teplota samovzniceni [°C ] : Nepoutzito

10 STALOST A RAKTIVITA:

Reaktivita - nebezpecné reakce popsané nize

Chemicka stabilita za normalnich okolnosti je stabilni

Moznost nebezpecnych reakci bez

Podminky, kterym je tieba zabranit Zadné za doporucenych sklad., manipulacnich podminek
Neslucitelné materialy bez

Nebezpecné produkty rozkladu bez

11 TOXIKOLOGICKE INFORMACE:

Akutni toxicita : U tohoto produktu nebylo toxické pusobeni zjisténo
Ziravost/drazdivost pro kizi : Z4dné znamé vlivy tohoto produktu

Vainé poskozeni o€i/podrazidéni oci : Zadné znamé vlivy tohoto produktu
Senzibilizace dychacich cest/klze : Z4dné znamé vlivy tohoto produktu
Karcinogenita : Z4dné znamé vlivy tohoto produktu
Mutagenicita : Z4dné znamé vlivy tohoto produktu

Toxicita pro reprodukci : Z4dné znadmé vlivy tohoto produktu

Toxicita pro specifické cilové organy, jednorazova expozice : Zadné znamé vlivy tohoto produktu
Toxicita pro specifické cilové organy, opakovana expozice :Zadné znamé vlivy tohoto produktu
Nebezpecnost pfi vdechnuti : nevhodné

12 EKOLOGICKE INFORMACE:

Toxicita : Ekologicka skodlivost toho produktu neni znama.
Odolnost odbouratelnost : Udaje nejsou k dispozici

Bioakumulacni potencial : Udaje nejsou k dispozici

Mobilita v ptdé : Udaje nejsou k dispozici

Vysledky posouzeni PBT a vPvB : Neni klasifikovdno jako PBT nebo vPvB

13 POKYNY PRO ODSTRANOVANI

13.1 Metody nakladani s odpady

Do atmosféry na dobre odvétraném misté. Nevypoustéjte v kterémkoli misté, kde by akumulace plynu mohla byt
nebezpecnd. Konzultujte s dodavatelem specificka doporuceni.Kéd odpadu 16 05 05.
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14 INFORMACE PRO PREPRAVU
Cislo OSN : UN1066
Znadeni ADR, IMDG, IATA

Pozemni pfeprava (ADR/RID)

C. Id. Neb. :20

Nalezity nazev OSN pro zasilku : Dusik, stlaceny
Trida/tridy nebezpecnosti pro pfepravu 2

Klasifika¢ni kdd ADR/RI (1A

Pokyny pro baleni —vSeobecné : P200
Omezeni pro tunely ' E : Prdjezd zakazan tunely kategorie E
Nebezpecnost pro Zivotni prostredi : Bez

Namofini pfeprava (IMDG)

Expedicni nazev : Dusik, stlaceny
Trida 12.2

Obalova skupina

Pokyny k zasahu (Em s) - Ohen :F-C

Pokyny k zasahu (Em s) — Unik SV

Pokyny — Baleni : P200

Vzdusna pieprava (ICAO-IT / IATA-DGR)

Spravny expedicni nazev : Dusik, stlaceny
Trida 122
IATA-Osobni a nakladni lety : Dovoleno
Packing instruction — Passenger and Cargo Aircraft : 200
Pouze nakladni lety : Povolené
Pokyny pro baleni : 200

ZVLASTNi BEZPECNOSTNI OPATRENi PRO UZIVATELE
Nedopravujte na vozidlech, jejichZ loZzna plocha neni oddélena od kabiny fidice. Zajistéte, informovanost fidice vozidl
o rizikovosti nakladu a o postupu pti nehodach a pfi nouzovém stavu.

Pted dopravou nadob s produktem:

Zajistéte, aby byly tlakové nadoby bezpecné zajistény proti pohybu

Zajistéte, aby ventily lahvi, byly uzavieny a tésné.

Zajistéte, aby byl ventil opatien spravné nasazenou a dotaZzenou uzaviraci matici nebo zatkou.
Zajistéte, aby byl ventil opatifen spravné nasazenym bezpecnostnim krytem.

Zajistéte dostatecné vétrani.

15 INFRORMACE O PREDPISECH

15.1 Naftizeni tykajici se bezpecnosti, zdravi a Zivotniho prostiedi.
Legislativa EU - Omezeni : Bez

Seveso smérnice 96/82/EC : Neuveden

Na latku se vztahuji nasledujici ceské pravni predpisy:

Zékon €. 356/2003 Sb.o chem. latkach a pfipravcich v platném znéni véetné platnych vyhlasek a nafizeni, zdkon ¢.258/200
Sb.o ochrané verejného zdravi v platném znéni véetné platnych vyhlasek a nafizeni zdkona ¢.185/2001 o odpadech

v platném znéni véetné platnych vyhlasek a nafizeni.

Na latku se vztahuji ¢eské pravni pfedpisy EU : Nafizeni Evr. Parlamentu a Rady ¢.1272/2008 ES v platném znéni, Nafizeni
Evr. Parlamentu a Rady ¢.1907/2006/ES v platném znéni.

Obsah aforma tohoto BL jsou v souladu se smérnici Komise EEC 453/2010




JE CAS NAZMENU, JE CAS NA drink g5

JAK TO JEDNODUSE FUNGUJE 2
AGROHOBBY JE PRIMY VYROBCE !

Priklad koupi 20L tlakoveé lahve s plynem DrinkGAS

PRVNI NAKUP
Zakoupite DrinkGAS tlakovou lahev 20L za 4.840,- KC s DPH.
Lahev se stane VaSim majetkem.
Za napln = za plyn v 1ahvi napr. DG 20L MASTER zaplatite 620,- KC s DPH.
Tj. celkem za lahev a napln zaplatite 5.460,- KC s DPH.

DRUHY A DALSI NAKUP
Prijdete s DrinkGAS prazdnou lahvi 20L.
Vyménnym zplisobem obdrZite DrinkGAS pinou lahev 20L.
Za napln = za plyn v lahvi napi. DG 20L MASTER zaplatite 620,- KC s DPH.
Tj. celkem zaplatite 620,- KC s DPH.

POSLEDNI NAKUP
UkonCil jste Cinnost restaurace, podnikani.
Prinesl jste DrinkGAS prazdnou lahev 20L.
My Vam lahev DrinkGAS odkoupime zpét
za cenu odpovidajici technickému stavu lahve.

Uvedené ceny jsou platné k 1. 4. 2024.
O aktualnich cenach se informujte na nize uvedenych telefonnich cislech.

™ OBJEDNAVKY

315624 811, 731472 368
iINfo@agrohobby.cz
AGROHOBBY s.r.0., Safarikova 2650, 276 01 Mé&lnik




